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Chlorpromazine in the Ciel of 


Vomiting in 


Preliminary Clinical Evaluation 


C. W. DAESCHNER, M.D. 

JOHN L. CLARK, M.D. 

G. Y. GEORGE, M.D. 

and 

R. A. FRANKEL, M.D., Houston, Texas 


Vomiting is both a common and an impor- 
tant therapeutic problem in children. Every 
physician is aware of the extreme dehydra- 
tion that may quickly follow its onset. A 
drug which appears to be a safe and effective 
agent for the control of vomiting is now 
available in the form of chlorpromazine hy- 
drochloride * (10-[y-dimethylaminopropy] | - 
2-chlorophenothiazine hydrochloride). Boyd 
and co-workers + and Cook and Toner * have 
shown that this drug inhibits apomorphine- 
induced emesis in animals. These studies 
suggest that chlorpromazine acts by depress- 
ing the vomiting center within the central 
nervous system, thus blocking the vomiting 
reflex. 

Several forms of side-reaction have been 
described in connection with chlorpromazine 
therapy. A sedative effect of variable degree 
is seen in the majority of successfully treated 
patients. This effect is most pronounced 
after the first dose and usually disappears 
within a few hours. Pharmacological studies 


From the Department of Pediatrics, Baylor 
University College of Medicine, and the Pediatric 
Service, Jefferson Davis Hospital. 

* Supplied by Mr. R. Michael Buckley, of 
Smith, Kline & French Laboratories, as Thorazine, 
S. 

+ References 1 and 2. 


by Moyer and co-workers * reveal that in 
the usually administered therapeutic doses 
chlorpromazine does not significantly influ- 
ence renal function or cardiac output. 
Chronic toxicity studies do not show evi- 
dence of depression of hemopoietic activity, 
however, leucopenia and agranulocytosis, 
though rare, have been reported in patients 
receiving chlorpromazine.t Although labora- 
tory studies * have failed to demonstrate evi- 
dence of liver toxicity, occasional reports of 
jaundice in the course of chlorpromazine 
administration have appeared. Moyer § en- 
countered 5 instances of jaundice in over 900 
patients treated with chlorpromazine. The 
jaundice cleared when the drug was discon- 
tinued and left no demonstrable evidence of 
residual liver damage. A few instances of 
allergic skin reactions are described in the 
literature.® 

Studies in adults || support the statement 
that chlorpromazine is both a safe and a po- 
tent antiemetic agent, however, similar stud- 
ies in children have not yet appeared in the 
American literature. The authors have un- 
dertaken a study to define effective dosage 
schedules for children, to evaluate thera- 
peutic efficacy, and to observe side-effects 
of chlorpromazine therapy. 


MATERIAL AND METHODS 


During a period of 18 months, 100 clinical trials 
of chlorpromazine were carried out in 92 infants 
and children. The patients, ranging from 6 weeks 
to 14 years of age, manifested vomiting as a 
symptom associated with a variety of conditions 


(Table 1). 


t Smith, Kline & French Laboratories: Per- 
sonal communication to the authors. 

§ Moyer, J. H.: Personal Communication to the 
authors. 


|| References 6-9. 
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TABLE 1.—Summary of the Ettological Types of Vomiting and the Clinical Response to 
Therapy in One Hundred Cases 


Etiology of Vomiting 


Acute nonspecific 
Gastroenteritis associated with acute infection..... 
Diabetes mellitus with 
Adrenogenital 


Postirradiation therapy 
Sacrococcygeal 
Nephroblastoma 


HNe therapy (Hand-Schiiller-Christian syndrome) 


Acute chemical gastritis due to 
Acetylsalicylic acid 
Hydrocarbon 


Osteogenic 
Bulbar polio 
Laryngotracheobronchitis 


Therapeutie Response 
= 


No.of ~ 
Cases Excellent Good Equivocal None 
42 24 12 5 1 
24 14 8 2 ee 
5 2 2 e 1 
2 3 2 ° ee 
2 1 1 oe oe 
4 2 1 1 os 

2 1 1 e 
1 oe 
1 1 ee oe 
1 1 oe ee 
1 1 ee 
1 1 ee oe 
1 
1 
2 os 2 
1 1 
1 1 
4 1 1 2 
2 ‘ 1 1 
1 ee 1 
1 oe 1 
100 61 32 9 8 


The following procedure was used in evaluating 
patient response to chlorpromazine therapy. Only 
patients with a history of significant vomiting were 
included in the study. They were placed on a 
calculated dose of chlorpromazine, as outlined in 
Table 2. The child was offered a normal diet for 
age and was given antibiotic or chemotherapy as 
indicated. Parenteral fluids were given in only 
nine cases. If the patient took a normal quantity 
of food and fluid without further vomiting the 
result was considered “excellent.” In patients in 
whom vomiting was controlled but intake was not 
normal or in children who vomited occasionally 


TasL_e 2.—I/ndividual Dosage Schedule for Chlor- 
promazine * Therapy in Children 


Dose, 
Dosage No.of Mg./ 
Form Cases Kg. Complaints 
Intramuscular 52 0.5 No complaints when 
used in a concen- 
tration of 5 mg./ 
ec. or less 
Syrup 36 1.0 Well accepted and 
(2.5 mg./ee.) no aftertaste 
Tablets 14 1D. 
(10 & 25 mg.) 
Suppository 31 2.0-3.0 No complaints t 


* Several patients received more than one dosage form. 
+t See also Table 5 on proctoseopie studies. 


526 


but who gained weight and remained hydrated, the 
response was described as “good.” In some in- 
stances occasional vomiting continued or parenteral 
fluids were given prophylactically. These results 
were recorded as “equivocal.” If vomiting con- 
tinued without change or if hydration could be 
maintained only by use of parenteral fluids, the 
response to medication was recorded as “none.” In 
most instances the initial dose of chlorpromazine 
was given intramuscularly or per rectum. Patients 
usually required only 12 to 24 hours of therapy; 
however, if more prolonged medication was neces- 
sary, syrup or tablet preparations of chlorproma- 
zine were substituted as soon as the initial tendency 
to vomiting subsided. Usually oral medication was 
given at 4- to 6-hour intervals, but in a few in- 
stances satisfactory control was possible using a 
12-hour dosage schedule. Several patients were 
treated at more than one dosage schedule in an 
effort to determine the most effective dose range. 
The intramuscular material was given as a solu- 
tion in normal saline ranging in concentration 
from 1.0 to 5.0 mg. per cc. The syrup contained 
2.5 mg. per cc. (10 mg/4 cc.), and the tablets 
were prepared to contain 5.0, 10.0, or 25.0 mg., 
depending on dose desired. The suppositories con- 
tained from 25-50 mg. (Where smaller per rectum 
doses were required these were sliced logitudinally. ) 
A standardized check sheet record was maintained 
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on each patient receiving chlorpromazine therapy. 
Particular emphasis was placed upon the recording 
of any side-reactions. 


RESULTS 


Table 1 summarizes the therapeutic re- 
sponse in the various etiological groups. In 
83 cases the response was considered excel- 
lent or good. These infants and children 
were restored to and maintained in a satis- 
factory state of hydration without resort to 
parenteral fluids. Nine additional patients 
were either incompletely controlled with 
chlorpromazine therapy or parenteral fluids 


TABLE 3.—Distribution of Therapeutic Response 
According to Age of Patient 


Therapeutic Response 


Age, No.of ~ 
Yr. Cases Excellent Good Equivocal None 
1 39 17 12 5 5 
2 16 10 5 1 
3 9 5 3 0 1 
4 8 3 2 3 0 
5 5 2 2 0 1 
6 5 3 1 0 1 
7 1 1 0 0 e 
8 4 2 2 ° 
9 0 
10 2 2 ee ee . 
ll 4 2 2 oe 
12 2 2 ee oe 
13 1 3 
14 1 1 oo 
Total “a 51 32 9 8 


were given prophylactically because of the 
serious degree of the patient’s antecedent 
dehydration. Only eight patients in this 
series did not improve during chlorprom- 
azine therapy. Table 3 lists the patient’s re- 
sponse according to age of the patient. As 
might be expected, the majority of the pa- 
tients treated for vomiting were under 5 
years of age. Evaluation of therapeutic ef- 
fect according to the sex of the patient re- 
vealed no significant difference between 
males and females. 


COMMENT 


A number of problems are encountered in 
the evaluation of a new antiemetic medication 
such as chlorpromazine in the symptomatic 
treatment of vomiting. Acute vomiting is 
frequently self-limited; therefore, the first 


CHLORPROMAZINE—CONTROL OF VOMITING 


CHILDREN 


40 patients in this series were hospitalized 
for treatment. They were given a single 
parenteral dose of chlorpromazine after 
emesis was observed. In some of these pa- 
tients vomiting recurred 8-12 hours later, 
suggesting that the emetic factors were still 
present. In all instances only those patients 
with significant vomiting were included in 
the study. In addition, vomiting associated 
with acute infectious processes frequently de- 
creases as specific therapy controls the infec- 
tion. In this series all children were fed 45 
minutes to an hour after the antiemetic medi- 
cation was given and before significant anti- 
biotic or chemotherapeutic effect could be 
expected. It is also well known that sedation 
decreases the tendency to emesis. The ma- 
jority of our successfully treated patients 
showed some soporific effect ; however, seda- 
tion did not persist as long as did the anti- 
emetic effect, and in some patients a very 
transient sedative action was associated with 
an excellent antiemetic effect. 

The patients in whom chlorpromazine 
therapy failed to control vomiting are of par- 
ticular interest. Two of these were organic 
obstructions (pyloric stenosis) later relieved 
by operation. These two infants were mod- 
erately sedated and showed an increased in- 
terval between episodes of vomiting; how- 
ever, the quantity of each emesis was un- 
usually large and felt to represent accumula- 
tion of the interval feedings. Earlier in our 
clinical studies, an infant with chalasia of 
the esophagus and vomiting had temporarily 
He 


was readmitted to the hospital some two 


been controlled with chlorpromazine. 


months later with measles encephalitis (typi- 
cal rash and spinal fluid pleocytosis) and a 
recurrence of vomiting which persisted in 
spite of the intramuscular administration of 
chlorpromazine. Chlorpromazine was given 
to an 11-month-old infant with an undiag- 
nosed disease characterized by extreme 
chronic malnutrition and long-standing vom- 
iting. He showed some improvement in his 
tendency to vomit while receiving therapy, 
but daily parenteral fluids were still neces- 
sary. Forty-two infants and children with 
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TaBL_e 4.—Side-Effects Noted in the Course of 
Treating One Hundred Cases of V omiting 
with Chlorpromazine 


No. of 
Symptoms Cases 
Lethargy 

8 


acute nonspecific gastroenteritis and vomit- 
ing were treated with chlorpromazine. Five 
of these patients were incompletely con- 
trolled, and occasional vomiting continued, 
or the use of parenteral fluids was necessary 
to maintain hydration, Only one patient in 
this group could be considered unimproved 
on chlorpromazine therapy. Two children in 
the postacute phase of bulbar poliomyelitis 
who were emotionally unstable and had in- 
termittent periods of anorexia, nausea, and 
vomiting failed to respond to prolonged oral 
chlorpromazine therapy. These patients 
showed no soporific effect. Vomiting asso- 
ciated with severe paroxysms of coughing 
due to acute laryngotracheobronchitis was 
observed in two patients. Chlorpromazine 
therapy was associated with improvement in 
one child but failed to prevent emesis in the 
second case. Several patients who were vom- 
iting in association with other upper respira- 
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tory infections responded well to chlorprom- 
azine 

Side-eftecis were largely limited to various 
degrees of depression of the sensorium 
(Table 4). Only 16 patients failed to dem- 
onstrate this manifestation. Sedation was 
most prominent following the first dose of 
chlorpromazine and was less noticeable fol- 
lowing each successive dose. As shown in 
Table 4, the degree of lethargy in eight pa- 
tients was classified as severe. These pa- 
tients were difficult to arouse and seemed 
disoriented when finally awakened. They 
could, however, take oral fluids, and the seda- 
tive effect gradually disappeared in from 
three to eight hours. Deep sedation seemed 
more often associated with intramuscular 
type treatment and was least often seen when 
the medication was administered orally. Sim- 
ilarly, deep sedation was more often seen in 
the patients who were dehydrated and 
drowsy from their primary disease. It has 
been our impression that where larger doses 
are needed, a gradual increase in the dose 
seems to minimize the sedative effect. 


Ten convalescent were given 
chlorpromazine by suppository in multiple 


patients 


doses over a three- five-day period. No pa- 
tient complained of discomfort from this 
At the end of this time careful 
proctoscopic examination failed to reveal any 
evidence of anorectal irritation (Table 5). 


medication. 


An attempt has been made to establish a 
dose-effect relationship for chlorpromazine 


TasLE 5.—Study to Determine Effects of Chlorpromazine in Suppository Form upon the 
Anorectal Mucous Membranes 


Weight, 

Patient Kg. Age 
be 85 12 yr. 
29 7 yr. 


Proctosecopie 

Diagnosis * Dose Schedule Findings 
Rheumatie fever 12.5 mg. q.6h. X 17 Normal 
Meningocoecemia 12.5 mg. q. 6h. 13 Normal 
Rheumatic fever 12.5 mg. q.6h. X 17 Normal 
Hemophilia 12.5 mg. q. 6h. X 21 Normal 
Rheumatie fever 12.5 mg. q. 6h. X 21 Normal 
Hydronephrosis 25.0mg. q. 8h. X 11 Normal 
Lye burns of mouth 12.5 mg. q. 8h. X 11 Normal 
Retropharyngeal 12.5 mg. q. 8h. X 11 Normal 

abscess 

Bronchiolitis 17.5 mg. q. 8h. X 11 Normal 
Foreign body in 12.5 mg. q. 8h. X 11 Normal 


larynx 


* All patients were convalescent at time of chlorpromazine study. 
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CHLORPROMAZINE—CONTROL 


in children. Table 2 tabulates the dose range 
based on our clinical experience. In general 
the intramuscular route gives the most con- 
sistent response, although an equivalent dose 
per rectum may be equally effective. It is 
usually efficacious to begin with an appro- 
priate intramuscular or rectal dose of chlor- 
promazine and continue this route of medica- 
tion at four-hour intervals until the tendency 
to vomit is brought under control. The pa- 
tient may then be maintained on oral syrup 
or tablet preparations of chlorpromazine 
given at four- to eight-hour intervals as long 
as antiemetic effect is desired. 

The only specific contraindication to chlor- 
promazine therapy we have encountered thus 
far appears to be organic obstruction of the 
gastrointestinal tract. When vomiting is an 
important diagnostic or prognostic considera- 
tion (i. e., intestinal obstruction or head in- 
juries), chlorpromazine should be used judi- 
ciously and with the full recognition that it 
produces only symptomatic control of vom- 
iting. Though not a contraindication to chlor- 
promazine therapy, the need for emergency 
restoration of fluid balance or homeostasis in 
critically dehydrated children usually pre- 
cludes sole reliance on the oral route for 
rehydration. 


SUMMARY AND CONCLUSIONS 


A preliminary clinical trial of chlorprom- 
(Thorazine, S. K. F. [10-(y-di- 
methylaminopropy! ) - 2-chlorophenothiazine 


azine 
hydrochloride] ) as an antiemetic agent in 
children suggests that it is both safe and 
effective. 

One hundred clinical trials have been car- 
ried out in 92 infants and children vomiting 
from a wide variety of causes. In 83 of these 
patients the response was graded as excellent 
or good. In an additional nine there was a 
decrease in the vomiting, but the role of 
chlorpromazine was not definite. In eight 
patients no clinical improvement was noted. 

Although toxicity has not been a signifi- 
cant factor in the present authors’ experi- 
ence, and reports of toxicity in the literature 


VOMITING IN 


CHILDREN 


are rare, chlorpromazine is a new drug, and 
certain precautions in its use should be exer- 
cised : 

1. In patients receiving therapy for more 
than a few days the possibility of agranulocy- 
tosis should be considered. 

2. It would seem injudicious to treat pa- 
tients known to have liver disease or jaundice 
with chlorpromazine, and certainly the drug 
should be discontinued in any patient in 
whom jaundice appears. 


3. A mild and sometimes very helpful 
soporific effect is a common companion of 
effective chlorpromazine therapy. Pharma- 
cologic studies have shown that when chlor- 
promazine is given concomitantly with cen- 
tral-nervous-system-depressant drugs it may 
potentiate their effect. 

4. The cause of vomiting should be de- 
termined prior to therapy with chlorprom- 
azine, since the latter may mask valuable 
diagnostic or prognostic signs and symptoms. 
Its use as an antiemetic in central-nervous- 
system injury or intestinal obstruction is de- 
batable. 

The chlorpromazine 
varies with the route of medication. A dose 
of 0.5 mg. per kilogram is usually effective 


effective dose of 


for intramuscular therapy, while oral therapy 
requires 1.0 mg. per kilogram for equivalent 
response. The tablet and syrup preparations 
appear equally effective as oral medicaments. 
When chlorpromazine is given by supposi- 
tory, a dose of from 2-3 mg. per kilogram is 
necessary to obtain satisfactory therapeutic 
results. All dosage forms were well received 
and produced no evidence of local irritation 
and no unusual discomfort to the patient. 

Chlorpromazine is an effective antiemetic 
agent for the symptomatic control of vomit- 
ing in children. It appears to have a wide 
range of usefulness. 

Dr. Russell J. Blattner gave helpful criticism in 
the preparation of this manuscript. 
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During the years 1949-1952, infectious 
diarrhea in infancy became a major health 
problem in Israel. Immigration reached such 
dimensions that the majority of immigrants 
had to be housed in tents or canvas huts 
concentrated in large camps. The overcrowd- 
ing reached dangerous dimensions, sanitation 
was very primitive, and the average standard 
of hygiene of the immigrant population was 
low. Most of the people came from countries 
with a high infant mortality rate, and the 
families were quite used to the sight of sick 
infants dying. In contrast to this was the 
older established population (which did not 
number more than the immigrants), with a 
comparatively high standard of living and a 
very low infant mortality rate. Here infec- 
tious diarrhea was sporadic or limited to 
institutional outbreaks. With the beginning 
of mass immigration in 1949, the children’s 
wards in the hospitals were flooded with 
cases of infectious diarrhea in all stages of 
dehydration. Practically all the cases came 
from immigrant centers, and the older estab- 
lished population was almost untouched by 
this epidemic. 

We decided to use the opportunity to 
investigate the intestinal floras of infants ill 
with acute diarrhea and to compare them 


This study was aided by a grant from the 
Research Council of Israel. 

From the Departments of Bacteriology and 
Pediatrics, Rambam Government Hospital. 


with the floras of healthy babies living in 
different socioeconomic conditions. 


MATERIAL 


The material investigated consisted of stool spec- 
imens obtained from infants up to the age of one 
year. All sick infants were admitted to a special 
ward of the children’s department. Every third 
case was arbitrarily chosen for the investigation, 
but cases with positive cultures of Shigella or 
Samonella were not included. One hundred sixteen 
sick infants were finally investigated. The first 
stool spceimen was taken immediately after ad- 
mission, before any treatment was started. All 
infants investigated received the same treatment 
and were under the same regimen. In 30 cases, 
4 stools were examined, and in the remainder, from 
3 to 10 stools. The first stools of the 116 sick 
infants are hereafter termed “clinical material.” 

As control, three groups of healthy infants were 
used. The first consisted of 85 babies living in 
camps, the second, of 155 babies from the harbor 
district of Haifa, and the third of 97 babies living 
in clean and properly kept communal nurseries. In 
all, 337 healthy infants were examined. In 30 
infants, three stool specimens were examined, and 
in the remainder, one specimen only. The first 
stools of these healthy infants are termed “control 
material.” 


METHODS 


Fecal specimens or rectal swabs were plated on 
SS agar and bromothymol blue lactose agar and 
cultivated for 18 hours in enrichment tetrathionate 
broth of Miller Kauffmann, from which subcul- 
tures were made on SS agar and bromothymol 
blue lactose agar. 

For counting red colonies on SS agar and bromo- 
thymol blue lactose agar a fecal specimen of 1 gm. 
weight was suspended in 10 ml. normal saline and 
0.5 ml. was stroked on the plate; 100 colonies were 
counted. 

From each plate, 6 to 15 colonies were isolated 
which showed differences in color, dimension, or 
transparency. From the same specimen a minimum 
of 20 to 30 colonies were typed. Each colony was 
inoculated on triple-sugar iron agar and urea 
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lactose medium (Singer?) and from triple-sugar 
agar on Christensen urea medium and _ semisolid 
agar, 0.25%, and agar slant. All strains were 
identified after the primary differentiation accord- 
ing to their biochemical and serological properties. 
Enterococci, staphylococci, and Gram-positive anae- 
robes were not studied. The nomenclature adopted 
for the classification of Enterobacteriaceae was that 
of the Report to the International Congress of 
Microbiology in Rio de Janeiro, in 1950, as de- 
scribed by Kauffmann® and Kauffmann and Ed- 
wards® and for the classification of paracolon 
bacilli according to the scheme suggested by Bor- 
man and co-workers,? incorporated in “Bergey’s 
Manual of Determinative Bacteriology,” 1948. 
The criteria adopted for the inclusion of strains 
in the groups or subgroups were as follows. 
Escherichia—Rapid fermentation of lactose, 
IMViC reactions, nondecomposition of urea, and 
no liquefaction of gelatin. Composite growth ob- 
tained by needle strokes across the plates or single 
E. coli strains from triple sugar iron agar were 
tested by slide agglutination with Bacterium coli 
Oll11: Bs, 055: Bs, and 026: Be antiserum. 
Paracolobactrum Coliforme—The same method 
used for identification of Escherichia with the 
difference of late or no fermentation at all of 


lactose. 

Klebsiclla—Rapid fermentation of 
IMViC reactions, decomposition of urea and bio- 
chemical behavior on adonitol, inositol, utilization 
of d-tartrate, sodium citrate and mucate and lique- 
faction of gelatin. Strains with the same properties 
as Klebsiella but which liquefied gelatin and ac- 
cording to Brooke*® belong to B. colacae were 
included in the Klebsiella group. 


lactose, 


Paracolobactrum Aerogenoides—The same bio- 
chemical of Klebsiella group, many 
strains not capsulated, late or no fermentation at 
all of lactose, many Voges-Proskauer and methyl 


properties 


red positive reactions. 

Bethesda, Providence, Proteus Rettgeri Strains. 
—According to their biochemical properties de- 
scribed in previous papers, Singer,* Singer and 
Bar-Chay.® 

Proteus Vulgaris, Mirabilis, Morganit.—Decom- 
position of urea, swarming phenomenon on agar 
plate at room temperature, indole and H2S produc- 
tion, sucrose 
with or without production of gas and liquefaction 


fermentation of mannitol, maltose, 
of gelatin. 

Pseudomonas.—The ability to form pigment at 
37 C, hemolytic action on sheep blood agar, acid 
production in xylose, and pellicle formation in 
peptone water media. No species differentiation was 
made. 
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Alcaligenes.—Strains which do not produce acid 
or gas from carbohydrates, do not form acetyl- 
methylcarbinol, and are indole negative. 


More than six O (boiled) and six H (formalin- 
ized) suspensions and corresponding antisera in 
rabbits according to Kauffmann’s® method were 
prepared from every representative biochemical 
type of Bethesda, Providence, P. rettgeri, P. 
morganii, P. aerogenoides, and P. coliforme. 


Representative biochemical strains of Klebsiella 
species were sent to Dr. Ida @rskow, Statens 
Serum Institute, Copenhagen, for capsular type 
determination; Bethesda and Providence strains 
to Dr. R. P. Edwards and Dr. H. W. Ewing, 
Communicable Disease Center, Atlanta, Ga., and 
some Paracolobactrum strains to Dr. C. A. Stuart 
and M. Greenstein, Brown University, Providence, 
R. I., for serological identification. 


Taste 1—Number of Colonies of Lactose-Fer- 
menting Organisms on SS Agar and Bromo- 
thymol Blue Lactose Agar 


Clinical Material Control] Material 


No. Colonies Stools Per Cent Stools Per Cent 
49 42.2 251 74.2 
8 6.8 13 3.8 
2 5,7 8 2.3 
2 1.7 8 2.3 
10 8.6 10 2.9 
12 10.3 19 5.6 
8 6.8 3 0.9 
4 3.4 3 0.9 
16 13.8 15 44 


From the same specimen different biochemical 
and serological type strains within the same group 
of bacteria were identified. All the strains with 
biochemical behavior and _ serologically 
related were included in the groups or subgroups 
as described. The serological properties of the 
strains included in this paper, hemagglutination 
properties, antibody response in serum of children, 
and antibiotic spectrum, will be reported elsewhere. 


common 


RESULTS 

In the first stage of this investigation a 
gross division of the material was made, 
according to the number of colonies of 
lactose-fermenting organisms counted per 
100 colonies on SS agar and bromothymol 
blue lactose agar (Table 1). 

The incidence of pure cultures of lactose- 
fermenting organisms in the clinical ma- 
terial was 42.2% in comparison with an 
incidence of 74.2% in the control material. 
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TABLE 2.—Frequency of Isolation of Lactose-Fer- 
menting Organisms in Three Different 
Groups of Controls 


No. 
No. Isola-. Per 
Cases tions Cent 
Clinical material.............. 116 49 42.2 
if Group | 85 52 61.1 
Control material | Group II 155 113 72.9 
| Group LI 97 86 88.6 


The incidence of pure culture of late and 
nonfermenting organisms was 13.8% in the 


clinical material and 4.4% in the control 


material. 
The controls consisted of three groups of 
healthy infants as previously described. 


Table 2 shows the difference in the frequency 
of isolation of lactose-fermenting organisms 
in these three groups of infants. 

The inference to be drawn from Table 2 
is that the better the living conditions of a 
group of infants, the higher the incidence 
of pure cultures of lactose-fermenting bacilli 
and vice versa. In localities with poor san- 
itary conditions the incidence of pure culture 
of lactose-fermenting bacilli was almost as 
low as in the group of infants ill with 
diarrhea. 

An alternative classification of the results 
compares the number of bacterial groups 
isolated from infants ill with diarrhea with 
those of healthy infants (Table 3). 

The average number of bacterial groups 
isolated from the clinical material was 3.69 
per stool specimen, but up to 9 bacterial 
groups per stool were isolated. In the con- 
trol material not more than six bacterial 
groups per specimen were isolated, and the 
average was 2.57. 


TABLE 3.—Number of Bacterial Groups per 
Stool Specimen 


Clinical Material Control Material 


Groups Cases Per Cent Cases Per Cent 
7 6 34 10 
24 20.6 132 39.1 
38 32.7 124 39.1 
16 13.7 38 11.2 
9 7.7 7 2 
10 8.6 2 0.59 
6 6.1 
4.3 
1 0.86 
116 337 


INTESTINAL FLORA—INFANTILE INFECTIOUS 


DIARRHEA 


All organisms were isolated on direct 
plating and on Miller Kauffmann’s enrich- 
ment medium. In comparing the results 
obtained by the two methods, there are cer- 
tain differences (Table 4). 

The figures shown in the column “enrich- 
ment” are the number of bacterial groups 
in addition to those obtained by direct plat- 
ing. The number of bacterial groups isolated 
from the clinical material on direct plating 
is, on the average, higher by one bacterial 
group than in the control material. The num- 
ber of additional bacterial groups obtained 
by enrichment only is the same for the clin- 
ical group and the control groups. 

On comparing the results of the two parts 
of Table 5, certain differences are apparent. 
Providence, P. rettgeri, P. morganii, Alcali- 
genes, and Pseudomonas are seen more fre- 
quently on direct plating of the clinical 


TaBLeE 4.—Number of Bacterial Groups per 
Stool Specimen 


Direet Enrich- 

Plating ment Total 
Clinical material........ 2.85 0.84 3.69 
Control material........ 1.68 0.89 2.57 


material than on the controls. The frequency 
of isolation of the same bacterial groups on 
enrichment medium of Miller Kauffmann 
is higher in the control material than in the 
clinical cases. Escherichia and P. coliforme 
were generally inhibited by the enrichment 
medium. 

On dividing the isolated bacterial groups 
according to their incidence in both the clini- 
cal and the control material, a certain pattern 
becomes apparent (Table 6). 

The bacterial which were con- 
stantly found in similar number in both in- 
vestigated groups of cases seem to constitute 
the resident flora of the intestinal tract. They 
are Escherichia, Klebsiella, P. coliforme and 
P. aerogenoides. The two latter bacterial 
groups appear to belong to the Escherichia 
and Klebsiella groups but behaved differ- 
ently from them during the course of this 
investigation. The other bacterial groups 
were found in comparatively small number, 
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TaBLe 5.—Frequency of Isolation of Intestinal Bacteria on Direct Plating and on Enrichment Medium 


Clinical Material 


Control Material 


Direct 
Bacterial Groups and 
Subgroups Cases Per Cent 
cb 10 86 


Enrichment Direct Enrichment 


Cases Per Cent Cases PerCent Cases Per Cent 


2 1.7 299 88.7 3 0.89 
1 0.8 46 16.3 7 2.07 
18 15.5 8 25.2 70 20.7 
13 11.2 25 7.4 13 3.8 
1 0.8 1 0.2 ee 
2 1.7 8 2.3 ee 
2 1.7 ee wees 3 0.8 
15 12.9 31 9.1 31 9.1 
31 26.7 65 19.2 125 37.0 
cece 3 0.8 7 2.0 
4 3.4 5 14 10 2.9 
9 7.7 2 0.5 30 8.9 


and their incidence differed in accordance 
with the material. These seem to constitute 
the transient flora and consist of the groups 
Bethesda, Providence, P. rettgeri, P. mor- 
ganii, P. vulgaris, Alcaligenes, and Pseudo- 
monas. The cases of diarrhea were charac- 
terized by a general increase of these tran- 
sient bacterial groups. 

The Residential Bacterial Groups.—Es- 
cherichia was isolated in 84.5% of the clini- 
cal and in 89.5% of the control material. 
Serotype 0111: By was found in 3.45% out 
of the clinical to 2.08% of the control ma- 
terial. The comparative figures for serotype 
O55: Bs were 1.72% to 1.48%, respectively. 
In the controls all determinations were made 
in the same nursery at a time when there 
were no cases of diarrhea. 

P. coliforme was isolated in 24.1% of the 
clinical and in 15.7% of the control material. 
On direct plating, the figures were 23.27% 
and 13.64%, respectively. The increase in 
the frequency after enrichment was 0.86% 
and 2.07%, and thus these organisms follow 
the same pattern as Escherichia. In spite of 
this, there is an increase in the incidence of 
this organism in diarrhea. 

Klebsiella was isolated in 57.7% of the 
clinical and in 46% of the control material. 
They were found on direct plating in 42.3% 
and in 25.21%, respectively. 

P. aerogenoides was isolated in 24.1% of 
the clinical and in 11.3% of the control ma- 
terial. The figures on direct plating were 
12.93% and 7.41%, respectively. This organ- 
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ism is related to the Klebsiella group, but 
there seem to be certain strains of Paracolo- 
bactrum, the incidence of which is so in- 
creased in cases of diarrhea that it arouses 
suspicion of their role in the etiology of 
diarrhea. 

P. mirabilis was isolated in 63.8% of the 
clinical and in 56.4% of the control material. 
On direct plating the respective figures were 
37.06% and 19.28%. There is an increased 
incidence on direct plating of the clinical ma- 
terial. 

The Transient Group of Intestinal Bac- 
teria.—With the exception of P. mirabilis, 
which is considered here as belonging to the 
resident intestinal flora, the other subgroups 
of Proteus, including Providence, constitute 
the largest contingent of the transient flora. 

P. morganii was found in healthy babies, 
but its incidence rose with the lowering of 


TABLE 6.—Frequency of Isolation of Intestinal 
Bacteria in the Clinical and in the 
Control Material 


Clinical Control 
Material Material 
Bacterial Groups 


and Subgroups Cases PerCent Cases Per Cent 


98 84.5 302 89.5 
67 57.7 155 46.0 
P. aerogenoides........ 28 24.1 38 11.3 
4 3.5 1 0.3 
Providence ............- 12 10.3 8 24 
12 10.3 3 0.9 
50 43.1 62 18.4 
74 63.8 190 56.4 
22 19.0 15 4.5 
Pseudomonas .......... 23 19.8 32 9.5 
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TABLE 8.—Frequency of Isolation of Intestinal 
Bacteria in Mild and Severe Diarrhea 


Bacterial Group Mild Diarrhea Severe Diarrhea 
Subgroups Cases Per Cent Cases Per Cent 
Escherichia............ 19 95 20 100 
0000000 6 30 7 35 
py ee 16 80 14 70 
P. aerogenoides........ 9 45 4 20 
Providence............. 6 30 6 30 
4 20 4 20 
| 10 50 14 70 
70 19 95 
Alealigenes............. 12 60 6 30 
Pseudomonas.......... 8 40 7 35 


hygiene standards. However, all groups of 
healthy infants show an equal frequency of 
isolation on direct plating and on enrich- 
ment, whereas the diarrhea groups show a 
predominance of isolation on direct plating. 

P. vulgaris was isolated in four cases, all 
of them from one single nursery and in one 
case of diarrhea only. 

P. rettgeri was isolated in 10.3% of the 
clinical material. Its incidence in healthy 
babies was 0.89% only, and all cases were 
from one single nursery. 

Providence, which may be related to the 
Proteus, has been isolated in 10.3% of the 
clinical material as against 2.4% in the con- 
trols. 

Bethesda was found four times in the 
clinical and once in the control material. 

A. faecalis was isolated in 1.9% in the 
clinical material as against 4.5% in the con- 
trol material. Its incidence on direct plating 
was 15.51% in the former and 1.48% only 
in the latter material. 

Pseudomonas was isolated in 19.8% of the 
clinical as against 9.5% of the control ma- 
terial. Its incidence on direct plating was 
12.06% in the former and 0.89% only in the 
latter material. 


BACTERIOLOGICAL FOLLOW-UP 


Thirty unselected cases of nonspecific in- 


fectious diarrhea were investigated four 
times each in the course of the illness 
(Table 7). 


In each case there was no change in the 
incidence and frequency of the resident and 
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transient bacterial strains during the course 
of the diarrhea until the patient recovered. 
Many of the transient bacteria persisted for 
a long time in the intestines of the healthy 
infants. It is concluded, therefore, that the 
transient flora may persist over a relatively 
long period of time, even when the metabolic 
conditions in the intestines have apparently 
returned to normal. 

From the 116 cases of diarrhea the 20 
mildest and the same number from among 
the severest cases were selected for com- 
parison. The results are shown in Table 8. 

It is seen that there is no correlation be- 
tween the severity of a case of diarrhea and 
the bacterial picture as shown by the poly- 
morphism of the intestinal flora and the fre- 
quency of isolation of the different bacterial 
groups. To compare the results of our in- 
vestigation with the intestinal flora found in 
cases of specific diarrhea, 20 additional cases 
of diarrhea due to Shigella and 20 cases due 
to Salmonella were investigated. The results 
are shown in Table 9. 

The pattern of the intestinal flora in the 
two additional groups of specific diarrhea is 
the same as in the 116 cases of nonspecific 
diarrhea. There is the same polymorphism 
of the intestinal flora and the same frequency 
of isolation of the different bacterial groups. 


COM MENT 


The investigation raises the question as to 
whether there is a relation between the epi- 
demics of infectious infantile diarrhea on one 


TaBLe 9.—Frequency of Isolation of Intestinal Bac- 
teria in Twenty Cases of Shigella and Twenty 
Cases of Salmonella Infection 


Bacterial Group Shigella Salmonella 
and 
Subgroups Cases PerCent Cases Per Cent 
Escherichia............ 20 100 20 100 
P. coliforme........... J 35 6 30 
7 35 7 35 
P. aerogenoides....... 6 30 6 30 
1 5 1 5 
4 20 2 10 
1 5 2 10 
P. morganii............ 9 45 9 45 
P. 12 60 11 55 
‘ 
Alealigenes............. 3 15 1 5 
Pseudomonas.......... 2 10 5 
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INTESTINAL FLORA—INFANTILE INFECTIOUS DIARRHEA 


hand and the polymorphism and shift to the 
transient groups of intestinal bacteria on the 
other. An answer to this question is possible 
only if we consider the intestinal flora as a 
whole and the changes of the bacterial popu- 
lation in the intestines in relation to the host 
and his metabolism. The babies investigated 
after their long exhausting journeys from 
their countries of origin were often in 
marked stages of clinical malnutrition. Their 
general resistance to infections was low. 
While the water supply in the immigrant 
camps was adequate, the supply of food, es- 
pecially milk, was often insufficient and was 
always below accepted hygienic standards. 
Massive infection of food was always pos- 
sible. On the other hand, the primitive sani- 
tation of the camps and the personal habits 
of the majority of the immigrants made the 
camps ideal breeding grounds for all the 
intestinal bacteria. Large numbers of flies 
added to the possibilities of infection. Under 
these conditions, massive infections with bac- 
teria of infants in a state of disordered me- 
tabolism were possible, whereas under ordi- 
nary conditions these bacteria do not have 
the opportunity to invade the intestines. The 
transient bacteria found during this investi- 
gation in the sick infants and in the appar- 
ently healthy infants from the camps had 
ample opportunities to infect these children. 
The addition of a transient strain to the resi- 
dent flora causes a disturbance of the bac- 
terial equilibrium normally existing in the 
intestines. This alone may cause metabolic 
changes in the intestine which could be re- 
sponsible for at least part of the diarrhea. 
In addition the disturbed balance of the in- 
testinal flora by the invasion of one transient 
strain opens the way for secondary invasions 
by other strains and groups of bacteria. Fi- 
nally, strains which were present previously 
in small numbers in the intestines have the 
opportunity to multiply and can be isolated 
by routine methods such as direct plating. 
Ultimately polymorphism of the flora de- 
velops, as was shown in this investigation. 
The enhanced communicability and invasive- 
ness of these strains raises the question as to 
whether there is an increase in their viru- 


lence. One cannot answer this question, but 
it may be assumed that the conditions caus- 
ing greater communicability and invasiveness 
possibly enhance the toxicity of the bacterial 
strain and simultaneously its virulence. 


SUMMARY 


The intestinal flora of 116 infants suffer- 
ing from diarrhea and of 337 healthy infants 
was investigated. The clinical cases were 
admitted from overcrowded immigrant 
camps. The controls consisted of three 
groups of infants living in different condi- 
tions of hygiene and sanitation. No cases 
of Shigella or Salmonella infections were 
included. No evidence was found to incrimi- 
nate one single potential pathogenic organism 
or a combination of more as the causative 
agent of infectious diarrhea. The incidence 
of late- and non-lactose-fermenting bacilli 
was definitely higher in the groups with 
diarrhea than in the control groups. In the 
groups of healthy infants the incidence of 
late- and non-lactose-fermenting bacilli rose 
as the general and hygienic conditions in 
which the infants were living became worse. 
There was a definite shift of the intestinal 
flora from lactose-fermenting organisms to 
late fermenters or nonfermenters. 

The number of bacterial groups isolated 
per examination was greater in the diarrhea 
group than in the healthy babies. The same 
difference was seen in the single groups of 
the healthy babies. The additional organisms 
belonged to the late- or non-lactose-ferment- 
ing groups. 

The bacteriological groups Escherichia, 
Klebsiella, P. mirabilis, P. coliforme, and P. 
aerogenoides were constantly found in equal 
numbers in both the clinical and the control 
material. They seem to constitute the resi- 
dent flora of the intestinal tract. The groups 
Bethesda, Providence, P. rettgeri, P. vul- 
garis, P. morganii, Alcaligenes, and Pseu- 
domonas were found in healthy infants occa- 
sionally and mostly after enrichment. In the 
clinical material they were often isolated on 
direct plating. They are the transient flora 
of the intestinal tract. 
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The cases of diarrhea were characterized 
by a general increase of these transient bac- 
terial groups. 

There was no change in the number of 
bacterial groups or in the incidence of the 
different strains during the course of diar- 
rhea. The transient flora often persisted 
over a relatively long period of time after 
recovery of the patient. 

_ No difference in the bacterial picture of 
cases of mild or severe diarrhea was seen. 
The same pattern of the intestinal flora was 
found in the additional cases of diarrhea with 
positive cultures of Shigella or Salmonella. 

The possible explanation of the role of the 
transient bacteria in the etiology of infec- 
tious infantile diarrhea is given. 
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A Clinical and Pathological Report of Two Cases 


BENJAMIN K. SILVERMAN, M.D. 
THERESA BRECKX, M.D. 

JOHN CRAIG, M.D. 

and 

ALEXANDER S. NADAS, M.D., Boston 


Congestive failure with gross cardiomeg- 
aly is a relatively rare condition in the early 
neonatal period. From the etiological view- 
point, four main groups have to be consid- 
ered. First, there are the developmental 
anomalies of the heart, chiefly aortic atresia, 
transposition of the great vessels, and true 
truncus arteriosus. Secondly, there is the 
primary myocardial disease group,? which 
includes five pathological entities often indis- 
tinguishable clinically from each other. 
Thirdly, prolonged episodes of paroxysmal 
auricular tachycardia * may result in a very 
large heart. Lastly, extracardiac causes of 
increased cardiac output may also produce 
marked cardiac enlargement. The last group 
consists principally of two entities—a large 
patent ductus arteriosus * and severe hemo- 
lytic anemia, particularly erythroblastosis 
fetalis.® Potter ® has added a third condition 
to this group, namely, multiple telangiec- 
tasias of the cerebral vessels. Still another, 
hitherto undescribed, extracardiac cause of 
marked cardiomegaly with congestive failure 
in a newborn infant has been encountered 


Trainee, National Heart Institute (Dr. Silver- 
man). 

From the Departments of Pediatrics and Path- 
ology, Harvard Medical School, and the Sharon 
Cardio-Vascular Unit of the Children’s Medical 
Center. 


recently in two autopsied cases in this hos- 
pital. This entity consists of a large cerebral 
arteriovenous fistula resulting in gross car- 
diomegaly and death in the newborn period. 
This paper will present the clinical and 
autopsy findings in the two cases and will 
discuss briefly the physiological pathology re- 
sponsible for the cardiac involvement. 


REPORT OF CASES 


Case 1.—Baby G., a boy, was referred to the 
Children’s Medical Center at the age of 4 hours 
with a diagnosis of possible erythroblastosis fetalis. 
The child was the product of a pregnancy of a 
quintipara and sextigravida Rh-negative mother, 
whose other children were normal. The mother’s 
membranes had ruptured two and one-half days 
prior to delivery, and she had an effective labor of 
20 hours. The baby was cyanotic and apneic for a 
short period at birth, but responded well to resus- 
citation. He was placed in oxygen, where he re- 
mained dyspneic without cyanosis. A blood smear 
showed a preponderance of nucleated red blood cells. 

Physical examination on admission to the Chil- 
dren’s Medical Center revealed a cyanotic tachypneic 
baby. There was a thrill palpable in the right anter- 
ior neck. There was a loud systolic murmur over 
the entire precordium, loudest just to the right of 
the sternum. Cardiac rhythm was regular at a rate 
of 148. The edge of the liver was barely palpable. 
There was a soft 3 by 4 cm. tumor mass beneath 
the skin of the right frontal area. 

Laboratory Studies—RBC 3,800,000; Hgb. 17 
gm. per 100 cc.; WBC 13,500, with normal differen- 
tial except for 23 normoblasts per 100 WBC; 
304,000 platelets; 12.6% reticulocytes. Blood type 
AB; Rh Positive. Coombs test negative. 

Electrocardiogram.—Mild right ventricular hy- 
pertrophy, not abnormal for the age. ST and T 
wave changes suggesting myocardial damage. 

Fluoroscopy.—Very large heart with poor expan- 
sion of the left lung. 

Course—The child was placed in an Isolette 
incubator and was offered nothing by mouth. After 
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Fig. 1—Photograph of brain in Case 1. Pos- 
terior superior view. Note the displacement of the 
left cerebral hemisphere by the large vascular mass. 


12 hours his liver became palpable 2 cm. below the 
right costal margin. It was felt that the child was 
in congestive failure. Digitalization was begun, but 
he died before the digitalizing dose could be com- 
pleted. 

The pertinent findings at autopsy revealed a mas- 
sive vascular network which almost entirely replaced 
the right cerebral hemisphere. This penetrated the 
right frontal bone and scalp to appear as several 
small hemangiomas on the skin of the right frontal 
area (Fig. 1). The left cerebral hemisphere was thin 
and flabby. The greatly dilated lateral ventricle was 
filled with clotted blood. Gross communications 
were demonstrated between branches of the right 
middle and posterior cerebral arteries and the great- 
ly dilated superior sagittal sinus, making up an ex- 
tensive arteriovenous fistula. Microscopically, there 


Fig. 2.—Radiogram of heart in Case 2. Antero- 
posterior view. Note gross cardiomegaly. 


Fig. 3.—Left lateral view of brain in Case 2. 
Note the vascular mass displacing the left temporal 
and occipital lobes. 


were abundant vascular channels replacing cerebral 
tissue. Some of these vessels were veins, some proved 
to be arteries, and others endothelium-lined sinus- 
oids. The heart was greatly enlarged, weighing 36.5 
gm. against an expected weight of 17 gm. It com- 
pressed the left lung. There was a patent foramen 
ovale measuring 1.2 by 0.6 cm. The left carotid 
artery arose from the innominate artery. The lungs 
microscopically showed atelectasis, edema, hemor- 
rhage, focal bronchopneumonia, and congestion. The 
bone marrow showed erythroid hyperplasia. Post- 
mortem blood and lung cultures were negative. 
CasE 2.—H. S., a baby boy, was referred to the 
Children’s Medical Center at the age of 3 days. He 
was the product of the uncomplicated first preg- 
nancy of a healthy mother. Labor lasted five to six 
hours. The baby was apneic at birth for a five- 
minute period, but responded to resuscitation. At 30 


Fig. 4.—Cross section through left cerebral hemi- 
sphere of brain in Case 2. 
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hours, his respirations became grunting and rapid. 
Cyanosis and a heart murmur were noted then for 
the first time. At 3 days of age, hepatomegaly and 
cardiomegaly were noted. Digitalization was begun, 
and the child was transferred to the Children’s 
Medical Center. 

Physical examination on admission revealed an 
acutely ill child with respirations of 64 and pulse 
rate of 146. The cry was weak and shrill. The skin 
was mottled and cyanotic. A few inspiratory rales 
were heard at both lung bases. The heart was 
greatly enlarged. A Grade 3 systolic murmur was 
heard along the left sternal border. The liver was 
felt 6 cm. below the right costal margin. Neck veins 
were dilated. 

Laboratory Studies—Hgb. 17 gm. per 100 cc.; 
WBC 10,300. 

Electrocardiogram.—Suggestion of right ventric- 
ular hypertrophy not abnormal at this age. Auric- 
ular hypertrophy. 

Chest Film (Referring Hospital).—Gross cardio- 
megaly (Fig. 2). 

Course.—The child was placed in an Isolette with 
oxygen and given prophylactic pencillin and strepto- 
mycin. A single dose of meralluride (Mercuhydrin), 
0.1 cc., was administered intramuscularly. He died 


six hours after admission. 

Autopsy Findings —Over the left cerebral hemi- 
sphere, in the parietooccipital area, a large cirsoid 
aneurysm measuring in its entirety 4 by 4 cm. 
formed an arteriovenous fistula between the middle 
cerebral artery and the sigmoid sinus (Fig. 3). 
The lesion was made up of large tortuous channels, 
neasuring up to 1.5 cm. in diameter. On dissection, 
it was seen that a single reversing loop of blood 
vessel accompanied by smaller varicose dilatations 
was taking origin from the middle cerebral and 
posterior communicating arteries around the aneu- 
rysm. The underlying gyral pattern of the brain 
was atrophied and distorted (Fig. 4). Microscop- 
ically, the vessels were large and thin-walled and 
appeared as arteries, veins, or intermediate struc- 
tures (Fig. 5). The heart was large, weighing 39 
gm. as compared with an expected weight of 17 
gm. The foramen ovale was patent. The lungs 
showed some aspiration pneumonia and edema. 
Evidences of congestive cardiac, failure were also 
seen in the liver, intestines, and pleural spaces. 


COM MENT 


The generally recognized clinical picture 
of congenital cerebral arteriovenous fistula, 
as described by Hamby,’ is that of a lesion 
manifesting itself in adolescence or early 
adulthood by signs of increased intracranial 
pressure, by focal neurological signs, and by 


part of 
Case 


Fig. 5.—Microscopic section through 
lesion and adjacent cerebral tissue in 
reduced approximately 4% from mag. x 24. 


convulsive seizures. It about 


0.5% to 1.0% of all intrancranial tumors in 


represents 
adults. According to Ingraham and Mat- 
son,” these lesions only occasionally become 
symptomatic in early childhood. A review 
of the literature reveals only an occasional 
instance where such a condition caused clini- 
cal difficulties in infancy.* No report of a 
case causing symptoms in the newborn pe- 
riod was found during a careful perusal of 
the literature. 

Cushing and Bailey '* suggest that, al- 
though these lesions are usually dormant 
throughout infancy and childhood, they are 
probably present at birth. Then, during the 
adolescent or young adult age and occasion- 
ally as late as midadult life, some unknown 
stimulus sets the growth of the individual 
lesion in motion. It then becomes sympto- 
matic in a manner varying with its location, 
size, and rate of growth. 

The pathological picture, as described in 
the literature, does not vary significantly 
from the lesions in our two cases. Hamby ? 
points out that there are two major types: 
(a) those with direct end-to-end connection 
between the artery and vein, and (b) those 
with a network of undifferentiated but non- 
capillary vessels between the two systems. 
In either case, the flow of blood is directly 
from artery to vein, bypassing the capillary 
network. The vessels composing the fistulae, 
as in our two cases, are arranged in varying 
numbers of coils which impinge on the cere- 
bral tissue as they grow. 


* References 9-11. 
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It has long been known that the presence 
of an arteriovenous fistula anywhere in the 
body may cause alterations in the circulation 
of a degree roughly proportional to the size 
of the fistula. Steinheil,t in 1895, described 
clinical cardiac enlargement in reporting the 
first case of cerebral arteriovenous fistula 
in an adult, and Blank,t in 1910, reported 
cardiac hypertrophy in an autopsied case. 

Holman,"* LaPlace,’* Elkin and Warren,*® 
and others have carefully described the clini- 
cal effects of traumatic arteriovenous fistulae 
on the cardiovascular system. These authors 
point out that the larger fistulae are fre- 
quently associated with cardiac enlargement 
and increased cardiac output. The pulse 
pressures were widened as a result of lower 
diastolic levels. Occasionally electrocardio- 
grams showed tachycardia with suggestion 
of myocardial damage. These clinical changes 
were corrected with occlusion of the fistulae. 

Epstein and co-workers ** studied seven 
soldiers with traumatic arteriovenous fistulae 
by cardiac catheterization. Occlusion of the 
shunt in their cases brought about the fol- 
lowing changes: (a) rise in diastolic pres- 
sure, resulting in a narrower pulse pressure ; 
(b) slower pulse rate; (c) fall in cardiac 
output in those cases in which it had been 
elevated, with rise in the peripheral vascular 
resistance ; (d) slight-fall in right ventricular 
diastolic pressure in two patients, and (e) 
fall in pulmonary-artery pressure in those 
cases in which the cardiac output fell. They 
confirmed the clinical impression cited above 
that there is a correlation between the size 
of the shunt and the degree of increase in 
cardiac output. 

They feel that the large arteriovenous fis- 
tula, by bypassing the capillary bed, con- 
tributes to the lowered peripheral vascular 
resistance. This then results in an increase 
in cardiac output, probably because of three 
factors: (a) lowered pressure in the carotid 
sinus and aortic arch areas causing increased 
heart rate; (b) decreased pressure in the 
aorta against which the left ventricle must 


+ Cited by Cushing and Bailey.‘ 
+ Cited by Cushing and Bailey.12 
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work, and (c) increased inflow to the right 
ventricle. The prolonged increased cardiac 
output results in dilatation of the cardiac 
chambers and, in some cases, in eventual 
cardiac failure. 

Shenkin and co-workers *’ have shown 
that the previously described clinical and 
physiological changes in the circulation noted 
in cases of traumatic arteriovenous fistulae 
apply also to congenital cerebral arterio- 
venous aneurysm. Both of their patients had 
lowered diastolic systemic pressures and car- 
diomegaly demonstrable by x-ray. One had 
an electrocardiogram suggestive of myocar- 
dial damage. The cerebral blood flow, deter- 
mined by the nitrous oxide method, was ap- 
proximately three times normal, and the 
cerebral vascular resistance was one-third 
normal. Cardiac output in their cases, as 
determined by the ballistocardiographic 
method, was increased one-third over the 
expected normal. 


No reports could be found in the litera- 
ture of cardiomegaly and death in the new- 
born period associated with arteriovenous 
fistula in the brain or elsewhere. Jaeger and 
Forbes '' have reported a single case of a 
child who was felt to have clinical congenital 
heart disease of undetermined type between 
the ages of 15 and 27 months, at which time 
the clinical diagnosis of cerebral arterio- 
venous aneurysm was made. This diagnosis 
was verified at autopsy at the age of 4 years. 
The heart was enlarged but was structurally 
normal. This case, the youngest on record 
to date with cardiac complications, was re- 
ported and discussed purely from the point 
of view of the neurological disturbance. 

Definite clinical diagnosis of this condition 
probably can not be made in the newborn 
period. It should be kept in mind, however, 
as a possibility in the differential diagnosis 
of infants and children with gross cardiomeg- 
aly. Theoretically, it would seem that the 
diagnosis could be established by the dis- 
covery of a machinery-type continuous mur- 
mur on placing a stethoscope over the scalp. 
Cursory auscultation of the scalp in our sec- 
ond case failed to reveal such a murmur. 


: 
= 
3 
ie 
~ 


CONGESTIVE FAILURE IN 


SUMMARY 


Clinical and pathological data on two new- 
born infants with large cerebral A-V 
aneurysms are presented. 

Gross cardiomegaly, cyanosis, and other 
evidences of congestive failure suggested the 
clinical diagnosis of congenital heart disease 
in both instances. At autopsy a large heart 
without structural abnormality was found 
in each case. 

A brief review of the literature on con- 
genital cerebral A-V aneurysms and a dis- 
cussion of their circulatory effect is pre- 
sented. 

It is proposed that congenital cerebral A-V 
aneurysms should be included in the dif- 
ferential diagnosis of newborn infants with 
marked cardiomegaly and congestive failure. 


REFERENCES 


1. Taussig, H. B.: Congenital Malformations of 
the Heart. New York, Commonwealth Fund, 1947, 
pp. 177-189, 197-246, 247-277. 


2. Rosenbaum, H. D.; Nadas, A. S., and Neu- 
hauser, E. B. D.: Primary Myocardial Disease in 
Infancy and Childhood, A. M. A. Am. J. Dis. Child. 
86:28, 1953. 


3. Nadas, A. S.; Daeschner, C. W.; Roth, A., 
and Blumenthal, S. L.: Paroxysmal Tachycardia 
in Infants and Children, Pediatrics 9:167, 1952. 


4. Ziegler, R. F.: The Importance of Patent 
Ductus Arteriosus in Infants, Am. Heart J. 43:1, 
1952. 


5. Jones, A. R.; Diamond, L. K., and Allen, 
F. H., Jr.: Medical Progress: A Decade of Pro- 
gress in the Rh Blood-Group System. New England 
J. Med. 250: 283; 324, 1954. 


NEW BORN—CEREBRAL 


A-V FISTULA 


6. Potter, E.: Pathology of the Fetus and the 
Newborn, Chicago, Year Book Publishers, Inc., 
1952, pp. 209, 404. 

7. Hamby, W. B.: Intracranial 
Springfield, Ill., Charles C Thomas, 
1952, pp. 427-443. 

8. Ingraham, F., and Matson, D.: Neurosurgery 
of Infancy and Childhood. Springfield, Ill., Charles 
C Thomas, Publisher, 1954, pp. 395-400. 

9. Ray, B. S.: Cerebral Arteriovenous Aneur- 
ysms, Surg. Gynec. & Obst. 73:615, 1941. 

10. Boldrey, E., and Miller, E. R.: Arteriovenous. 
Fistula (Aneurysm) of Great Cerebral Vein (of 
Galen) and Circle of Willis: Report on 2 Patients 
Treated by Ligation, Arch. Neurol. & Psychiat. 
62:778, 1949. 

11. Jaeger, R., and Forbes, R. P.: Bilateral 
Congenital Arteriovenous Communications (Aneu- 
rysm) of the Cerebral Vessels, Arch. Neurol. & 
Psychiat. 55:591, 1946. 

12. Cushing, H., and Bailey, P.: Tumors Arising 
from the Blood Vessels of the Brain: Angiomatous. 
Malformations and Hemangioblastomas, Springfield, 
Ill., Charles C Thomas, Publisher, 1928, pp. 34-101. 

13. Holman, E.: Arteriovenous Aneurysm: Clin- 
ical Evidence Correlating Size of Fistula and 
Changes in Heart and Proximal Vessels, Ann. Surg. 
80:801, 1924. 

14. LaPlace, L. B.: Observations on Effect of 
an Arteriovenous Fistula on the Human Circulation, 
Am. J. M. Sc. 189:497, 1935. 

15. Elkin, D. C., and Warren, J. V.: Arterio- 
venous Fistulas: Their Effect on the Circulation, 
J. A. M. A. 134:1524, 1947. 

16. Epstein, F. H.; Shadle, O. W.; Ferguson, 
T. B., and McDowell, M. E.: Cardiac Output and 
Intracardiac Pressures in Patients with Arterio- 
venous Fistulas, J. Clin. Invest. 32:543, 1953. 

17. Shenkin, H. A.; Spitz, E. B.; Grant, F. C., 
and Kety, S. S.: Physiologic Studies of Arterio- 
venous Anomalies of the Brain, J. Neurosurg. 5: 
165, 1948. 


Aneurysms, 


Publisher, 


* 
x 
i 
¢ 
é 
2 
a 
* 
‘ 
e 
543 
¥ 


|. Erythroblastosis Fetalis 
A. H. TUTTLE, M.D., Memphis 


Serum pigments in infants with erythro- 
blastosis fetalis have been studied spectro- 
photometrically by Abelson and Boggs * and 
by Waters and co-workers.* Recently Boggs 
and Abelson * have determined alkaline hema- 
tin levels in erythroblastosis fetalis in an ef- 
fort to evaluate the severity of the disease. A 
major difficulty associated with spectropho- 
tometric studies of serum is that withdrawal 
of blood and separation of plasma or serum 
is practically always attended by hemolysis 
to some degree. Hemoglobin thus released 
may contribute significantly to light absorp- 


tion, particularly in the region of 415 my. 
We have overcome this difficulty by separat- 
ing the hemoglobin from other serum pig- 
ments by paper electrophoresis, following 
which spectrophotometric analyses have been 
done without the interference of hemoglobin. 


ANALYTICAL METHODS 


Multiple blood specimens were collected for 
analysis (a) from the umbilical vein at the time 


of delivery immediately after pulsation had ceased, - 


(b) from the umbilical or femoral vein before, dur- 
ing, or after replacement transfusion. After clot- 
ting had occurred, the sample was centrifuged and 
the serum promptly removed and stored at 4 C 
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until analyzed, which was usually within 24 hours 
after collection. 

Serum bilirubin levels were determined by the 
method of Hsia and co-workers.* 

Light absorption spectra were determined on a 
Beckman model B spectrophotometer with the sen- 
sitivity control at position “3.” Sera were usually 
diluted 1:50 with 0.9% NaCl solution; the speci- 
mens with high bilirubin levels were diluted 1: 100. 

Filter-paper electrophoresis was carried out on 
Whatman 3 mm. filter paper 1 in. (2.5 cm.) wide 
and 15 in. (38 cm.) long. The strips were sup- 
ported in a horizontal position by a large number 
of small plastic points in an airtight compartment 
which also contained the anode and cathode elec- 
trodes and buffer solutions. Separations were per- 
formed in the refrigerator at a buffer solution 
temperature of 9-11 C. With certain exceptions 
which will be pointed out later, 0.08 M_ barbital 
(Veronal) buffer at pH 8.6 was used. In order 
to avoid turbidity it was necessary to use freshly 
prepared buffer solutions, and each soluticn was 
used for only one group of electrophoretic separa- 
tions in which light-absorption determinations were 
carried out. In all cases, the sample of serum was 
applied to paper which had been previously 
moistened with buffer and allowed to equilibrate 
in the apparatus for at least 30 minutes. Under 
these conditions a clear separation of the major 
serum proteins was obtained after six or seven 
hours at a potential of 400 volts. 

The separated serum proteins stained 
with bromphenol blue by the technique of Kunkel 
and Tiselius.5 The benzidine reagent and hydrogen 
peroxide solutions which were used to identify 
hematin pigments were prepared according to the 
method outlined by Ham.® 


were 


Hemoglobin solutions were prepared by the 
method of Drabkin.? Fetal hemoglobin was identi- 
fied by its resistance to alkaline denaturation.® 


RESULTS 


1. Lignt-ABSORPTION SPECTRA OF DILUTED SERA 
OBTAINED FROM INFANTS WITH 
ERYTHROBLASTOSIS FETALIS 


Light-absorption spectra were determined 
in samples from 18 patients with erythro- 
blastosis fetalis in whom a total of 28 re- 
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Fig. 1—Light-absorption spectra of diluted sera (1:50 dilution) from an infant with 


erythroblastosis fetalis. 


placement transfusions were performed. 
Figure 1 shows the typical spectra of sera 
obtained from cord blood and from samples 
of blood immediately before and after re- 
placement transfusion in a case of erythro- 
blastosis fetalis due to Rh incompatibility. 
A high light-absorption peak is noted at 
415 mp in cord blood, and prominent absorp- 
tion peaks at 415 and at 460 my in the sample 
obtained before replacement transfusion. Less 
prominent peaks are frequently demonstrable 
at 325, 500, 540, 575, and 623-625 my. Fol- 
lowing replacement transfusion the only ab- 
sorption peak is at 415 my. 

In general, the degree of light absorption 
at 460 my is closely related to the degree of 
bilirubinemia. In samples containing large 
amounts of pigments absorbing light in the 
405-415 mp area, a discrete peak at 460 
may not be demonstrable, owing to the over- 
lapping effect of pigments with peak absorp- 
tion in the shorter wave lengths. The height 
of the peak at 405-415 mp generally bears 
a direct relation to the severity of the disease 
as determined by other laboratory and clinical 
methods, but in our experience this is incon- 


sistent. The absorption peak in the 405- 
415 mp area in the majority of cases was at 
415 mp, in the remainder at 405 mp. 


2. Light ABSORPTION SPECTRA OF PIGMENTS Asso- 
CIATED WITH VARIOUS SERUM PROTEINS 

The major serum proteins were separated 
by paper electrophoresis in duplicate, 0.08 cc. 
samples of sera obtained from an infant with 
severe erythroblastosis being used. One 
of the duplicate paper strips was stained 
with bromphenol blue to locate the serum 
proteins. Figure 2 shows such a stained strip. 
The second of each of the duplicates was 
sectioned while wet so that each section con- 
tained one of the five major proteins. Each 


Fig. 2.—Position of major serum proteins after 
electrophoresis on filter paper; stained with brom- 
phenol blue. 
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Fig. 3.—Light-absorption spectra of eluted beta globulin fractions. 
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Fig. 4.—Light-absorption spectra of eluted albumin fractions. 
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of these fractions was eluted from the paper 
in separate tubes containing 4 cc. of 0.9% 
NaCl. Light-absorption curves from 325 to 
630 mp were then determined on each of the 
eluates. 

Significant light-absorption peaks in the 
range studied were found in the eluates of 
the albumin and beta globulin only. Figure 
3 shows the light-absorption curves of the 
beta-globulin fraction of cord blood and of 
samples taken before and immediately fol- 
lowing exchange transfusion. The absorption 
peak at 415 my is highest in cord blood and 
lowest in the sample obtained following ex- 
change transfusion. The addition of small 
amounts of fetal or adult hemoglobin to this 
serum before electrophoresis resulted in an 
increase in the degree of absorption at 415 
mp in the beta-globulin area. Hemoglobin 
not mixed with serum had the same apparent 
mobility on filter paper as beta globulin when 
electrophoresis was carried out as described 
above. Furthermore, the absorption spectra 
of solutions of oxyhemoglobin® resemble 
very closely those of the eluted beta globulin 
fractions. 

The absorption spectra of the eluted al- 
bumin fractions of these three samples of 
sera are shown in Figure 4. In cord blood 
there is a high peak at 405 my with minor 
peaks at 460, 500, and 540 mp. Light ab- 
sorption at 405 my is greatly reduced before 
the exchange transfusion, and at this time a 
discrete absorption peak at 460 my is ap- 
parent. Following exchange transfusion there 
are no definite peaks. 

Similar results have been obtained in three 
additional cases of erthroblastosis fetalis. 


3. EXPERIMENTS EMPLOYING THE BENZIDINE TEST 
FoR HEMATIN PIGMENTS 

Paper electrophoresis was performed in 
duplicate on 0.02 cc. quantities of sera ob- 
tained from cord blood and blood obtained 
prior to and following replacement trans- 
fusions in a case of severe erythroblastosis. 
Following electrophoresis the strips were 
air dried at room temperature. One of the 
duplicate strips was stained with bromphenol 


blue. The dye from successive }49 in. seg- 
ments of the stained paper strip was eluted 
for one hour in tubes containing 4 cc. 0.1 N 
NaOH, following which relative dye concen- 
trations were determined in the Beckman 
Model B spectrophotometer at a wave length 
of 590 mp. The relative dye concentrations 
in each successive 449 in. strip were then 
plotted on graph paper, revealing the dis- 
tribution of the major serum proteins. The 
second of each duplicate was cut in 449 in. 
segments, and each segment was placed in 
a tube containing 1 cc. of benzidine reagent 
and 1 ce. of 0.6% hydrogen peroxide for 
one hour. The color which developed in each 
tube was determined spectrophotometrically 
at 590 my after the addition of 5 cc. of 20% 
acetic acid. Figure 5 shows the distribution 
of serum proteins as determined by eluting 
the bromphenol blue and the distribution of 
the benzidine-positive compounds in this 
series of samples. Since the serum proteins 
in each sample were found to be located at 
the same relative distances from the respec- 
tive origins, only one bromphenol-blue-elu- 
tion curve has been shown in Figure 5. 
The relative concentrations of the benzidine- 
positive compound in the beta globulin area 
vary considerably and in this series of samples 
bear no apparent relation to the clinical 
status of the infant. 


A. benzidine-reacting compound in the 
albumin area was found in cord blood and 
also before the first and second replacement 
transfusions, but not immediately following 
the replacement transfusions. This compound 
was absent 24 and 48 hours following the 
second replacement transfusion. 


In a second series of experiments employ- 
ing the benzidine test, 0.02 cc. samples of 
sera were separated by paper electrophoresis, 
following which the strips were air dried at 
room temperature and lightly sprayed with 
benzidine reagent and with hydrogen perox- 
ide. A_ benzidine-positive compound was 
found in the albumin area of sera obtained 
prior to 28 replacement transfusions on 18 
infants. The compound was either qualita- 
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Distribution Pattern of Serum Proteins 
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Fig. 5.—Distribution of benzidine-positive compounds in sera from an infant with erythrobias- 
tosis fetalis compared with distribution of serum proteins (top) after electrophoresis on filter 


paper. 


tively reduced or was absent following the 
transfusions. 

Analyses of samples of cord blood of 40 
full-term apparently normal infants by this 
method revealed the presence of a benzidine- 
positive compound in the albumin area in 
approximately one-half the samples analyzed. 
The compound disappeared from the pe- 
ripheral blood of these infants within 12 or 
24 hours. A positive benzidine test in the 
area of beta globulin was obtained in prac- 
tically all samples analyzed. 
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COM MENT 
I. IDENTITY OF PIGMENTS 


By the techniques described three distinct 
serum pigments have been demonstrated in 
association with hemolytic anemia due to 
erythroblastosis fetalis, two of which migrate 
electrophoretically with albumin and one with 
beta globulin. The light-absorption peaks of 
diluted samples of sera represent a summa- 
tion of these pigments. 

Because of the similarity of the light-ab- 
sorption spectra of the pigment found in the 
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eluted beta globulin fraction to the spectra 
of solutions of oxyhemoglobin, this pigment 
is believed to be oxyhemoglobin. Further 
evidence is that the electrophoretic char- 
acteristics of fetal or adult hemoglobin are 
such that when mixed with specimens of 
sera of newborn infants or when analyzed 
alone they migrated to the same position 
as the beta globulin under the experimental 
conditions employed. We have observed that 
the electrophoretic mobility of hemoglobin in 
sera of older infants and children usually 
resembles more nearly the mobility of alpha *- 
globulin than of beta globulin. Occasionally 
the hemoglobin fraction of sera obtained 
following replacement transfusion from in- 
fants with erythroblastosis fetalis exhibits 
this electrophoretic characteristic. Factors 
governing the mobility of hemoglobin in 
serum-hemoglobin mixtures have not been 
determined as yet. 

The light-absorption peak at 460 my in 
diluted samples of sera and in the eluted 
albumin fraction is believed to be due to the 
presence of bilirubin, which, under the ex- 
perimental conditions employed, is associated 
with the albumin fraction of serum. An ab- 
sorption peak at 460 my is characteristic of 
bilirubin-protein complexes in aqueous solu- 
tion.’ On the unstained completed electro- 
phoretic strip, the yellow color of bilirubin 
is readily visible in the area of albumin. 
Electrophoresis employing 0.6 M phosphate 
buffer at pH 7.35 yields similar results.* 
The eluted albumin fractions (electrophoresis 
in barbital [Veronal] buffer, pH 8.6) of a 
limited number of samples of sera contain- 
ing high levels of indirect bilirubin have been 
analyzed by the van den Bergh test. It was 
found that from 65% to 85% of the calcu- 
lated amount of bilirubin originally added 
to the strip could be recovered in the al- 
bumin eluate. Furthermore, it continued to 
behave as the indirect type pigment. It is 
believed that the fraction of bilirubin not 
recovered in the albumin eluate may be ac- 
counted for by irreversible adsorption on the 
paper, partial oxidation to biliverdin, or com- 


* Tuttle, A. H.: Unpublished data. 
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plex formation with certain of the globulins 
in such small quantities as to preclude detec- 
tion spectrophotometrically. Indirect biliru- 
bin-globulin complexes have been adequately 
demonstrated by other methods of study.*° 

The absorption peak at 405 mp demon- 
strable occasionally in the samples of diluted 
sera and in the albumin eluates may be at- 
tributed to the presence of a hematin-albumin 
complex, methemalbumin.j Lemberg and 
Legge,'* in a comprehensive review of hema- 
tin metabolism, list a number of pathologic 
conditions in which hematinemia (probably 
methemalbuminemia ) has been demonstrated. 
This list includes hemolytic anemias, noc- 
turnal hemoglobinuria, icterus neonatorum, 
pernicious anemia, malaria, septicemia, severe 
liver disease, and cases of poisoning due to 
certain drugs. We have been able to demon- 
strate methemalbuminemia in a limited num- 
ber of cases of sickle-cell anemia.¢ The pos- 
sibility that certain characteristics of the 
light-absorption spectra of sera from infants 
with erythroblastosis might be due to met- 
hemalbumin has been suggested by Smith § 
and by Abelson and Boggs. Methemalbumin 
is characterized by a major absorption peak 
at or near 405 mp and minor peaks at 500, 
540, and 623 mp.'* We have been able to 
demonstrate a light absorption peak at 623 
my in relatively few samples of sera. When 
present, it is found in the albumin eluate. 
The other light-absorption peaks which char- 
acterize this pigment are demonstrable in 
the albumin eluates as shown in Figure 4. 
The observation that samples of diluted sera 
may display absorption peaks at either 415 
or 405 mp or both, apparently depends upon 
the relative amounts of hemoglobin (415 
mu) and methemalbumin (405 my) in the 
sample. 

The positive benzidine reaction obtained 
with the albumin fraction serves only to 
identify a compound with peroxidase ac- 
tivity. This property is possessed to vary- 
ing degrees by hematin and hematin-protein 
complexes.'® The benzidine test alone would, 


+ References 11 and 12. 
t Tuttle, A. H.: Unpublished data. 
§ In discussion of Reference 1. 
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therefore, not exclude the presence of hema- 
tin-containing enzymes, such as catalase, in 
the albumin eluate. 

Methemalbumin is believed responsible 
for the positive benzidine reaction obtained 
in the albumin area of the separated samples 
of cord blood from normal infants. The pres- 
ence of hematin in normal cord blood has 
been previously reported.’* Examination of 
completed and _ benzidine-stained  electro- 
phoretic records of equivalent amounts of 
serum indicates that the methemalbumin 
levels in erythroblastotic infants are much 
higher than in normal infants. 


II. SIGNIFICANCE OF HEMOGLOBINEMIA AND 
METHEMALBUMINEMIA 

The amount of free hemoglobin in the sam- 
ples which we have studied is not consistently 
related to the clinical condition of the infant 
(Fig. 5). It is likely that a closer correlation 
might be established by taking special pre- 
cautions to avoid hemolysis during with- 
drawal of the blood and separation of the 
serum. Unusual fragility of erythrocytes of 
newborn infants *’ and the fact that consid- 
erable hemolysis of donor erythrocytes would 
be expected to occur during the procedure 
of a replacement transfusion are factors, in 
addition to intravascular hemolysis, which 
would influence the amount of measurable 
serum hemoglobin in infants with erythro- 
blastosis. 

Methemalbuminemia in erythroblastosis 
fetalis is to be expected, since the compound 
has been demonstrated in other hemolytic 
anemias.'* Hematin released as a result of 
intravascular hemolysis, or when injected 
intravenously, combines quickly with albu- 
min to form the relatively stable complex, 
methemalbumin.|| In erythroblastosis fe- 
talis, the hematin fraction of methemalbumin 
is undoubtedly derived chiefly from hemo- 
globin released during intravascular hemoly- 
sis. The demonstration of methemalbumin 
in cord blood of normal infants introduces 
the possibility that degradation of hemoglobin 
in the placenta as the fetus approaches term 


|| References 11 and 12. 
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may also contribute to the total amount of 
hematin available for complex formation with 
albumin. 


The experiments of Rosenfeld and Sur- 
genor '* and of Herman and Davorin ** indi- 
cate that methemalbumin formation takes 
place readily until the molecular ratio of hem- 
atin to albumin exceeds 2: 1. It is likely that 
the total capacity of albumin to combine with 
hematin is exceeded only when the ratio of 
4 moles of hematin: 1 mole of albumin is ex- 
ceeded. Hematin appears to be selectively 
combined with albumin in preference to other 
serum proteins. Combination of hematin with 
alpha *-globulin may occur, but only after the 
albumin fraction is “saturated.”** We have 
not found evidence of hematin-alpha *- 
globulin complex formation in the cases 
of erythroblastosis fetalis which we ave 
studied. For this reason, we assume that 
saturation of the albumin fraction with hem- 
atin has not occurred and that the hematin 
present in sera of these infants exists entirely 
as methemalbumin. 

The processes by which methemalbumin is 
metabolized are largely unknown. The ex- 
periments of London ™ establish the fact that 
hematin injected into experimental animals 
is converted, at least in part, to bile pigment. 
The elimination of hematin, presumably as 
bile pigment, appears to depend upon normal 
liver function.*° 

Since the relative affinity of tissue pro- 
teins for hematin has not been studied, fac- 
tors governing extravascular distribution 
of hematin are unknown. Spectrophotomet- 
ric studies of brain sections {) and of brain 
extracts # of infants dying with kernicterus 
have not revealed the presence of hematin in 
the brain. It should be remembered, however, 
that bilirubin in such preparations might ob- 
scure the presence of hematin when analyzed 
spectrophotometrically. Furthermore, in pre- 
liminary expetiments we have accumulated 
evidence that hematin and bilirubin may be 
extracted separately from serum protein 
complexes by altering the pH at which the 


{ Weech, A. A., in discussion of Reference 21. 
# References 2 and 22. 
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procedures are carried out. The fact that 
hematin has not been demonstrated spectro- 
photometrically in brain extracts therefore 
does not necessarily indicate that it is absent 
in the brain tissue. 

Kernicterus may develop in nonhemolytic 
icterus ** in which there is no evidence of 
hemolytic anemia. Methemalbuminemia re- 
sulting from excessive intravascular erythro- 
cyte destruction would therefore not be anti- 
cipated. High levels of indirect bilirubin in 
the serum in this condition are believed to 
result from an inability of the liver to excrete 
a normal load of bilirubin. Since methemal- 
buminemia may occur in certain forms of 
liver disease,* one must not overlook the 
possibility that functional subnormality of the 
liver responsible for hyperbilirubinemia in 
cases of nonhemolytic icterus might also re- 
sult in methemalbuminemia. 

The toxicity of hematin or of methemal- 
bumin has not been studied adequately in the 
human. For this reason, the direct effects of 
methemalbuminemia upon the newborn in- 
fant cannot be evaluated at this time. 

Certain possible indirect consequences of 
elevated serum levels of this compound in 
erythroblastosis fetalis deserve attention, 
particularly regarding the effect of hematin 
upon the mechanisms of serum transport of 
bilirubin and upon factors governing the ex- 
travascular distribution of bilirubin. Both 
hematin and bilirubin form serum protein 
complexes and are apparently transported in 
this manner. Furthermore, the molecular 
structure of the two compounds is quite sim- 
ilar. For this reason it is not unlikely that 
they occupy identical sites on the protein 
molecules with which they tend to combine 
in complex formation. The amount of either 
bilirubin or hematin with which a given 
quantity of protein could combine would 
therefore depend upon the degree to which 
the protein was “saturated” with the other 
compound, provided the protein has the same 
affinity for bilirubin and hematin. Our pre- 
liminary studies along these lines indicate 
that serum protein-hematin complexes are 
relatively more stable than corresponding 
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bilirubin complexes. It is therefore sug- 
gested that the extravascular distribution of 
bilirubin may depend, among other factors, 
upon the degree to which the “bilirubin- 
binding” capacity of serum proteins is modi- 
fied by the presence of available hematin. 

In other phases of study of erythroblas- 
tosis fetalis the biochemical interrelationship 
between bilirubin and hematin has received 
attention. The similarity in molecular struc- 
ture of bilirubin and hematin led Najjar ** to 
postulate that the two compounds might 
compete for protein-complex formation. 
Since the activity of certain respiratory en- 
zymes in the brain (cytochrome systems) 
depends upon the presence of the prosthetic 
group, hematin, he suggested that the dele- 
terious effects of hyperbilirubinemia in ery- 
throblastosis fetalis might be the result of a 
competition between bilirubin and hematin 
for complex formation with the protein moi- 
ety of the enzymes. Replacement of hematin 
by bilirubin would interfere with the respira- 
tory functions of the cytochrome systems in 
the brain. Actual depression of respiratory 
activity of isolated living sections of brain by 
the addition of bilirubin to the system has 
recently been reported by Day.*° That this 
effect was the result of interference in the 
function of cytochrome enzymes is indicated 
by the fact that the addition of cytochrome C 
to the system resulted in a reversal of the 
effects of bilirubin. 


SUMMARY AND CONCLUSIONS 


Serum pigments in erythroblastosis fetalis 
have been studied by filter-paper electropho- 
resis and spectrophotometry. 

Light-absorption curves of samples of di- 
luted sera obtained from infants with ery- 
throblastosis are similar to those obtained by 
other investigators. 

The configuration of these light-absorption 
curves appears to depend upon the presence 
of at least three pigments in the sera, 1. e., 
hemoglobin, bilirubin, and methemalbumin. 

Under the conditions of the experiments 
hemoglobin exhibited an electrophoretic mo- 
bility similar to that of beta-globulin. 
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Hematin and bilirubin exhibit electropho- 
retic mobilities similar to albumin and prob- 
ably are attached to albumin as hematin- 
albumin (methemalbumin) and _ bilirubin- 
albumin complexes, respectively. 

The possible significance of methemalbu- 
minemia in erythroblastosis fetalis is briefly 
discussed. 

Methemalbumin may be a constituent of 
cord blood of normal full-term infants. 
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The production of artificial respiration by 
means of electrical stimuli to the phrenic 
nerve has been known for more than 150 
years. Its use in the treatment of newborn 
infants had its beginnings in modern times 
with Israel.t He gives a complete summary 
of the literature, beginning with Hufeland, 
in 1783. In his own series he treated six 
asphyxiated newborn infants who survived. 
His means of electrophrenic respiration was 
an induction coil. It is not possible to estimate 
the strength of the current that he applied, as 
he states only the distances between the 
primary and secondary coils. 

Cross and Roberts? reported a series of 
29 asphyxiated newborn infants, of whom 
25 survived. They made measurements of 
the currents required and correlated these 
observations with the severity of asphyxia. 
They found that the severer the asphyxia 
the greater the current that was required. 
It has been noted uniformly by all observers 
that the currents required to produce a 
respiratory response in the newborn infants 
are appreciably greater than in the adult. 
The reasons for this difference may be 
divided into two groups. First, those due to 
anatomical differences, and, secondly, those 
due to asphyxial changes. 

The anatomical differences are mainly in 
the nerve fibrils. Hursh* found that the 
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diameter of nerve fibril is smaller in young 
animals than in adults, and the conduction 
velocity correlates in a straight-line pattern 
with the outside diameter of the fibers. Er- 
langer and Gasser * demonstrated an inverse 
relationship between threshold and rate of 
conduction of their neurofibril preparations. 
They found that the greater the conduction 
rate, the lower the threshold value. From 
these findings one might assume that the 
threshold for a given nerve would be higher 
in a young infant than in the adult. 

The asphyxial changes are best described 
by Lorente de No,® who found a gradual 
lowering of membrane potential in the pres- 
ence of a lowered oxygen tension or an in- 
creased carbon dioxide tension and, conse- 
quently, an increasing threshold value. There- 
fore, in the presence of asphyxia one would 
expect that a greater current would be re- 
quired to produce an adequate response. This 
is substantially the finding of Cross and 
Roberts,? in their measurements of current. 

One further fact not related to nerve 
physiology remains. Skin resistance is per- 
haps higher in newborn infants than in 


Sanborn electrophrenic respirator in use. Note 
abdominal bulge from contracting diaphragm. 
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adults. This resistance would be further in- 
creased when vernix is present. Therefore, 
greater voltage should be required to over- 
come the skin resistance, and the response 
would be diminished even further, unless 
special measures are taken to remove this 
vernix. 


METHODS 


Two stimulating devices were used in this study. 
The first was that described by Sarnoff * and manu- 
factured by the Sanborn Company, of Cambridge, 
Mass. The pulse generator of this phrenic respirator 
delivers 60 square pulses per second, 4 msec. broad, 
to the output tube. The output stage delivers di- 
phasic spikes. The output voltage is variable, but 
at each setting is of constant voltage. The maximum 
output is approximately 80 volts. This device when 
set in the “breathe” position automatically produces 
inspiration and allows expiration. The rate of res- 
piration can be varied. We used a setting with a 
rate of about 40 per minute, with equal inspiratory 
and expiratory phases. 

The second stimulating devise was one designed 
for general laboratory electrostimulation. It is 
known as the L. T. Neuro-Stimulator (Goodwin) 
and is manufactured by Lab-Tronics, Inc., of Chi- 
cago. It was used because of its wave form of a 
fixed abrupt rising phase and a falling phase vari- 
able from % to 102. This device produces a max- 
imum voltage of about 100 volts. The rate of res- 
piration was approximately 40 per minute, with an 
equal inspiratory and expiratory phase. This res- 
pirator was used in 10 instances. In one instance 
in which both instruments were used, no difference 
in the response could be noted.. 

A saline electrode was used in the early stages of 
the study. It was found that this electrode gradu- 
ally increased in resistance, and after three weeks 
of use, there was one failure. The meshes of the 
cloth covering filled with vernix and, despite the 
fact that it was carefully wiped with 95% alcohol, 
gradually increased in resistance. Subsequently, a 
metal electrode was used which was more easily 
cleaned. With other factors governing response re- 
maining constant, no difference in response was 
noted when metal and saline electrodes were com- 
pared in experimental animals. 


The babies studied were treated at the Presby- 
terian Hospital premature station and in the Cook 
County Hospital birth rooms. Atelectasis was gen- 
erally diagnosed on a clinical basis, though roent- 


* References 6 and 7. 
560 


genograms prior to treatment were obtained when- 
ever possible. Apnea was considered to justify arti- 
ficial respiration if no spontaneous respiration oc- 
curred within two or three minutes after birth. In 
most instances, there was an emergency situation 
in which we set an arbitrary time limit of five min- 
utes in which to produce an exchange of oxygen. 
This was in keeping with the practices at these 
hospitals and the thought in the current medical 
literature. We are well aware that there are reports 
of survival of newborn infants without impaired 
function after periods of 10 or 20 minutes of apnea 
and insufficient oxygenation. We do not believe, as 
often stated, that there is always a clear-cut cor- 
relation between delayed oxygenation and impaired 
function. 

In order to be sure of a free airway, a special 
polyethylene intratracheal airway was inserted by 
means of direct laryngoscopy. The patency of the 
airway was assured by suction with a smaller poly- 
ethylene tube which passed freely through the 
lumen of the airway. In a few instances, the airway 
was cleared by means of blind intubation with a 
woven Nylon shellacked tracheal catheter. Thus, 
a free airway was always supplied, and oxygen 
could be administered. Electrophrenic stimulation 
was not used if the infants were breathing after a 
minute or two of this treatment. 

The infants were treated in the recumbent posi- 
tion, with the head extended and turned 45 degrees 
to the contralateral side. This was done to increase 
the working space between the clavicle and the 
mandible. The electrode was applied to the skin at 
the motor point of the phrenic nerve on only one 
side. This enabled us to compare the state of aera- 
tion of the treated side with the untreated. In some 
of the cases in which there was a poor response, 
both sides were stimulated (Tables). During the 
later weeks of the study, the infant’s arm was raised 
on the stimuJated side and fixed with the forearm 
under the head. An attempt was made to include the 
lower cord of the brachial plexus with the phrenic 
nerve response. This caused an adducting action, 
raising of the rib cage on that side (but with the 
arm fixed). Our impression was that this procedure 
was of some help in resuscitation. 


RESULTS 

Twenty-five infants were treated in the 
immediate postnatal period, with apnea as 
the only indication. Fourteeen of these in- 
fants survived (Tables 1 and 2). 

Twelve infants were treated with the in- 
dication for treatment being atelectasis. Four 
of these infants survived (Tables 3 and 4). 
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ELECTROPHRENIC ARTIFICIAL RESPIRATION IN 


COM MENT 


The response to electrophrenic stimulation 
was at a uniform pattern. When the elec- 
trode was close to the phrenic nerve in the 
neck, a strong contraction of the diaphragm 
was noted by the bulging of the abdomen. 
In some instances, Litten’s sign was present. 
Suprasternal and intercostal retraction was 
noted in smaller infants, especially those who 
showed marked atelectasis at autopsy. Fa- 
tiguing of the response was noted frequently 
in very small premature infants. An initial 
series of good diaphragmatic contractions 
was followed in less than two minutes by 
progressively weaker and less effective ones. 
No infant survived who demonstrated a 
fatiguing response. When a good exchange 
was noted in severely depressed infants, a 
gradual increase in the diaphragmatic con- 
traction was noted. At times it was possible 
to maintain a good electrophrenic respira- 
tion with less current. 

The responses to resuscitation of those 
infants who had been subjected to anesthesia 
and analgesia were variable. Among the 14 
survivors of the apnea group, only one had 
neither anesthesia nor analgesia of any kind. 
In one, the mother had 100 mg. of meperi- 
dine (Demerol) 15 hours before delivery. 
In seven, the mother had morphine from one 
to four hours before delivery. In six of these, 
the dosage was \% grain (10.8 mg.) either 
subcutaneously or intravenously. The other 
mother received the Strongaroff routine 
treatment for hypertension (44 grain [16 
mg.| morphine sulfate and 2 gm. chloral hy- 
drate). Exactly what part morphine played 
in respiratory depression in this series is diffi- 
cult to state. One might gain the impression 
that it caused respiratory depression. How- 
ever, the large number of instances in which 
the mother received morphine shortly before 
delivery and the infant breathed spontane- 
ously cannot be reconciled with this theory. 
Two were delivered by low spinal anesthesia, 
and one under pudendal block without any 
other medication. In the two instances of 
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version and extraction of twins, the mothers 
received ether anesthesia 20 and 30 minutes, 
respectively, before birth. Both of these in- 
fants were well saturated with ether. 

The weights of these 14 survivors were, 
with one exception, 5 Ib.(2270 gm.) or more. 
One infant weighed 3 Ib. 14 oz. (1760 gm.). 
The response in this infant was slower than 
in the larger infants, and the air exchange 
did not seem to be as good. It had a difficult 
time in the premature nursery, becoming 
cyanotic out of oxygen and requiring a pro- 
longed period of oxygen later. There was 
roentgenographic evidence of atelectasis on 
the untreated side. 

The onset of spontaneous respiration in 
these 14 cases was uniformly less than five 
minutes after treatment was begun. Some 
of the infants regained normal reflexes and 
muscle tone within a few electrophrenic 
breaths. It was not possible to compare these 
infants with those treated by other methods. 
They responded at least as quickly, and in 
the opinion of the majority of observers 
the electrophrenic-respirator-treated babies 
seemed to respond more quickly. This was 
probably due not to a greater respiratory 
exchange but to a combination of respiratory 
exchange and improved circulation. 

There were 11 deaths out of 24 infants 
in this series treated for apnea. However, 
three of these were of less than 26 weeks’ 
gestation and probably previable. Their 
weights were 1 lb. 2% oz. (525 gm.), 1 Ib. 
11 oz. (765 gm.), and 2 lb. 3 oz. (990 gm.), 
respectively. Electrophrenic respiration was 
of little effect on these infants. The dia- 
phragm could be seen to contract, but the 
rib cage was so weak that this contraction 
was ineffective. Fatiguing of the response 
was present, and only by means of positive 
pressure applied to the airway could an 
adequate exchange of oxygen be effected. 
Four of this group were premature infants 
with weights less than 4 lb. These infants 
appeared to respond somewhat better but 
failed to survive for various pathological 
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reasons. Two infants had large tentorial tears 
and subdural hemorrhages at autopsy. Two 
had clinical and pathological evidence of 
severe intranatal asphyxia. 

The prognosis in all 11 instances was very 
bad. In all instances, causes other than post- 
natal asphyxia can definitely be assigned as 
the cause of death. It is important to note, 
however, that in situations where there was 
evidence of severe damage before delivery, 
electrophrenic respiration would not produce 
a contraction of the diaphragm or an ade- 
quate exchange of oxygen, whereas positive 
pressure on the airway did. None of these 
infants survived, or, when electrophrenic 
respiration failed, so did other methods. 


Twelve infants with the clinical diagnosis 
of atelectasis were treated. Four were treated 
within the first hour postnatally. Two sur- 
vived and two died. One of the deaths oc- 
curred on the fifth day, and at autopsy there 
was found a moderate-sized subdural hema- 
toma. The lungs were well aerated. The 
other infant died suddenly on the eighth day, 
when it appeared to be doing very well. It 
was our impression, however, that the most 
favorable time for electrophrenic respiration 
to be effective in treating atelectasis is in the 
immediate postnatal period. The maximum 
effect is probably achieved at this time be- 
cause the infant has not yet become fatigued 
by his effort at respiration. 

The remaining eight infants were treated 
more than one hour postnatally. Only two 
of these survived. Both of these infants were 
more mature, one weighing 5 Ib. 2 oz. (2325 
gm.) and the other 4 Ib. (1815 gm.). This 
may indicate the inherent greater viability of 
the heavier infants and corresponds to the 
experience with the group treated for apnea. 
It was not possible to produce as effective 
a diaphragmatic excursion in the more im- 
mature infants because of retraction of the 
rib cage. Whether the survival of these two 
heavier infants was due to inherent viability 
or actual relief of atelectasis cannot definitely 
be stated. It is probably a combination of the 
two in this instance. 
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In the six infants who died, there was 
usually a poor response or an initially good 
response with fatigue. All but one was less 
than 3% lb. (1590 gm.) and in the category 
in which even a good diaphragmatic excur- 
sion was not always accompanied by a good 
oxygen exchange because of collapse of the 
rib cage. It was not possible at autopsy to 
demonstrate any difference in aeration be- 
tween the treated and the untreated sides. 
However, in four of the infants who survived 
after treatment for apnea, we were able to 
demonstrate by roentgenogram that the 
stimulated side became aerated more rapidly 
than the unstimulated side. This could in- 
dicate that newborn atelectasis may be favor- 
ably affected by electrophrenic respiration 
in certain situations. Whether by improved 
techniques and improved stimulating devices 
this can be applied to situations where it 
will be life-saving remains for further in- 
vestigation. 

CONCLUSIONS 

Thirty-seven newborn infants were treated 
by electrophrenic artificial respiration. Of 
these, 25 were treated because of apnea in 
the immediate postnatal period. There were 
11 deaths in this group. Of these, three were 
considered previable. Of the remainder, five 
were premature infants of 3% Ib. or less. 
One had severe cerebral hemorrhage, and 
two showed evidence of severe prenatal 
asphyxia: 

Twelve infants were treated for atelectasis. 
There were eight deaths in this group. The 
four survivals all weighed more than 314 Ib. 
It was not possible to demonstrate in this 
series that atelectasis in premature infants 
was affected by electrophrenic respiration. 
However, in full-term infants who survived, 
roentgenograms were taken a few hours 
postnatally and showed more air on the 
treated side. 

Electrophrenic respiration seems to excel 
other methods of resuscitation in certain 
situations. However, because of its lack of 
versatility, we do not believe it is past the 
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ELECTROPHRENIC ARTIFICIAL RESPIRATION IN 


stage of experimental development, and we 
therefore do not recommend it for general 
use. 


Dr. Lewis R. Day, 4120 Federal Blvd. (11). 
Dr. Heyworth N. Sanford, Department of Pedi- 


atrics, University of Illinois College of Medicine, 
840 S. Wood St. (12). 
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An Outbreak Among Infants on a Surgical Ward 
ERWIN NETER, M.D., Buffalo 


In spite of the extraordinary advances 
made during the last few decades in sanita- 
tion and infant care, diarrheal disease, in- 
cluding epidemic diarrhea of the newborn, 
still contributes to a considerable extent to 
the morbidity in this age group. It is obvious 
that recent information on the etiology, 
modes of spread, and management must be 
utilized to the fullest in the control and 
management of this malady. It is clear that 
epidemic diarrhea of the infant is not a mono- 
etiological disease. In some outbreaks mem- 
bers of the Salmonella group are responsible 
for the infection. It is possible that in others 
a virus, such as that isolated by Light and 
Hodes,* may be the etiological agent. How- 
ever, there can be little doubt that certain 
serogroups of Escherichia coli are responsi- 
ble for many epidemics. The present report 
describes an outbreak of E. coli 0111 diar- 
rheal disease among infants on a surgical 
ward and illustrates the potential danger of 
the introduction of one of these pathogenic 
serogroups of E. coli into a ward population. 


REPORT OF OUTBREAK 


On a surgical ward for infants with a 
maximal capacity for 10 patients, diarrheal 
disease made its appearance on Sept. 4, 1954, 
involving four patients. Within six days, 
three additional infants developed diarrheal 
disease. Rectal swabs were taken on Sept. 6 
on four of the affected patients and revealed 


From the Laboratory of Bacteriology of the 
Children’s Hospital and the Departments of Pedi- 
atrics and Bacteriology, University of Buffalo 
School of Medicine. 
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the presence of E. coli 0111 in each of them. 
Two days later fecal material was obtained 
from the remaining three patients and again 
showed the presence of the identical sero- 
group of E. coli (regarding the serological 
technique, see Ewing and Edwards *). No 
other pathogenic organisms were isolated. 
Two additional patients had been discharged 
before a bacteriological study was under- 
taken. The pertinent data with regard to 
these patients are summarized in the Table. 
The ward was closed to further admission 
on Sept. 7, 1954. The infection in two infants 


Outbreak of Escherichia Coli 0111 Diarrheal 
Disease of Infants on a Surgical Ward 


Admission 
Onset 
of 
Diarrhea 
9/ 4/54 
9/ 4/54 


Surgical 
Condition 
Harelip 


Suspected cystic 
disease of lungs 


Meningocele 

Burn (3d degree) 

Harelip 

Hemangioma 
of eyelid 

Fracture of 
femur 


Surgical 
Ward 
9/ 3/54 
9/ 1/54 


7/29/54 
8/23/54 
8/31/54 
8/31/54 


9/ 4/54 
9/ 4/54 
9/ 7/54 
9/10/54 


9/ 6/54 9/10/54 


was severe enough to necessitate transfer to 
the medical service; the disease was mild in 
the remaining five cases. Five of the patients 
were treated with neomycin. All patients re- 
covered from the infection. Follow-up cul- 
tures, taken 10 days after the onset of the 
disease, on five patients failed to reveal the 
presence of E. coli 0111. 


COMMENT 


The present outbreak of relatively mild 
diarrheal disease among infants on a sur- 
gical ward was clearly associated with E. coli 
serogroup 0111, inasmuch as this micro- 
organism could be isolated as the predomi- 
nant coliform organism from the feces of all 


| | 
Case Age 
1 3 wk. 
3 2 mo. 
4 9 mo. 
5 2mo. 
6 5 mo. 
7 5 wk. 
2 
4 
| 
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seven patients. Among the 130 serogroups 
of E. coli now known, only a few, notably 
0111, 055, and 0127, have been encountered 
in outbreaks of epidemic diarrhea of infants. 
More than 25 years ago, Adam‘ described 
certain biotypes of E. coli, the so-called 
“Dyspepsiekoli,” as causative agents of the 
disease. Following the pioneer work of 
Bray,® in 1945, the etiological role of certain 
serological groups of E. coli has been investi- 
gated in various parts of the world. The 
classic studies of Kauffmann® on the serology 
of the Escherichia group has put the identi- 
fication and classification of these strains on 
a sound basis. In this country, studies on 
E, coli diarrhea date back to 1950," and the 
association of E. coli 0111 and severe epi- 
demic diarrhea of the newborn could be 
traced back to 1947 by the examination of 
fecal specimens preserved at low temperature 
for five years.* Investigations into E. coli 
diarrheal disease of infants have been carried 
out in Michigan,t Ohio,"* Colorado,!? and 
New York. A recent editorial in the Journal 
of the American Medical Association ** 
clearly summarizes the present-day knowl- 
edge on this subject. Dr. F. Kauffmann, at 
the conclusion of a session devoted to E. coli 
diarrhea during the Sixth International Con- 
gress of Microbiology, held in Rome, Sep- 
tember, 1953, stated that “the etiological 
importance of certain serological types of 
Escherichia coli for epidemic infantile en- 
teritis can not be doubted today.” 

The recognition of the role of these and 
other serogroups of E. coli in infantile diar- 
rhea has important practical implications. 
Sulfonamides and various antibiotics, partic- 
ularly neomycin, are therapeutically effective. 
In addition, antibacterial agents may be used 
in exposed infants and carriers. Clearly, 
these drugs would be ineffectual in viral 
diarrhea. That epidemics of this disease can 
be brought under control by appropriate 
measures including antibiotic therapy and 
prophylaxis is evident from the experience 
of Wheeler and Wainerman.™ In this connec- 


+ References 9 and 10. 
t References 7, 8, and 13. 


ESCHERICHIA COLI DIARRHEAL DISEASE 


tion it is worthy of note that in the outbreak 
described in this report E. coli 0111 was 
recovered from two infants 48 hours prior 
to the onset of clinical manifestations. The 
source of the present outbreak has not been 
definitely identified, although Case 1 may be 
suspected, since this infant apparently had 
diarrheal disease prior to admission. With a 
heavy exposure, the incubation period of this 
disease may be as short as 24 hours.’ 

So far as the prevention of E. coli diar- 
rheal disease of newborn and older infants 
in nurseries as well as in medical and sur- 
gical wards is concerned, it is important that 
(1) the occurrence during the hospital stay 
of diarrhea, even if it be mild, be brought 
to the attention of the physician without 
delay, (2) bacteriological studies, with par- 
ticular reference to the pathogenic sero- 
groups of E. coli, be undertaken, and (3) a 
program for the prevention of the spread of 
the disease, as recommended by Wheeler and 
Wainerman," be initiated. Furthermore, as 
the experience of Rogers and Koegler ** 
clearly shows, carriers discharged from one 
hospital and readmitted to another may ini- 
tiate an outbreak in the latter institution. 
Prompt reporting is indispensable for the 
prevention of the spread of this malady. 


SUM MARY 


An outbreak of relatively mild diarrheal 
disease among seven infants on a surgical 
ward is described, and Escherichia coli 0111 
was isolated from all of these patients. The 
need for the recognition of certain sero- 
groups of E. coli as etiological agents in 
epidemic diarrhea of newborn and older in- 
fants is stressed, and measures for the con- 
trol of such outbreaks are briefly discussed. 


219 Bryant St. 
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ROBERT JOSEPH PEACE, M.D., New Orleans 


Newborn infants with severe atelectasis 
seldom survive long enough to develop sec- 
ondary cardiac changes other than dilatation, 
but in rare instances survival is sufficiently 
prolonged to permit hypertrophy of the myo- 
cardium of the right ventricle, giving the 
heart the characteristic anatomic configura- 
tion of cor pulmonale as seen in older age 
groups. The clinical findings associated with 
these secondary changes in the heart may be 
more striking than those of the primary dis- 
ease of the lungs, and because the clinical 
behavior of the atelectasis-cor-pulmonale 
lesion-complex can so closely simulate that 
of a congenital malformation of the heart, 
the correct etiologic diagnosis is often made 
only after death and examination of the lungs 
and heart at necropsy. Apparently these facts 
are not generally appreciated, for in the 
modern English language literature there 
are only two reports * which consider in de- 
tail the pulmonary heart disease secondary 
to atelectasis of the newborn. 

It would seem that this is a matter of more 
than academic interest, for there is evidence 
that the process is reversible and that resolu- 
tion of the pulmonary lesion may lead to 
eventual recovery.” Also, it is reasonable 
to expect that currently improved methods 
of treatment of atelectasis of the newborn 
will make possible longer periods ui survival 
and that the condition will be observed more 
frequently than in the past. The object of this 


From the laboratory service of the United States 
Naval Hospital, Camp Lejeune, N. C. 

Lieutenant, Medical Corps, United States Naval 
Reserve, while on active duty. Now at the Depart- 
ment of Pathology, the Louisiana State University 
School of Medicine, New Orleans. 
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report is to direct attention to the atelectasis- 
cor-pulmonale lesion-complex in newborn 
infants, and it is based on the pathologic 
findings in two cases studied at necropsy. 


REPORT OF TWO CASES 


Case 1—R. F. A. (U.S.N.H. C.L.N.C. register 
No. 60668), a 13-day-old Caucasian boy. 

Clinical History—A 19-year-old woman who had 
come to the term of a previously uncomplicated 
pregnancy was admitted to the hospital because of 
premature separation of the placenta. This was 
successfully treated, and two and one-half days later 
she was delivered by breech extraction of an infant 
weighing 3450 gm. 

The infant made shallow respiratory motions 
immediately upon birth, but was deeply cyanotic and 
had a blowing systolic murmur which was audible 
over the whole precordial area. Despite continuous 
oxygen therapy, the cyanosis never fully receded, 
and there was severe dyspnea followed by slowly 
progressive enlargement first of the heart and ther 
of the liver. The clinical impression was that this 
was an example of severe congenital malformative 
heart disease, and though the cardiac outline was 


Fig. 1—Lung, Case 1. The pleural surfaces of 
the lung are finely lobulated and marked with 
scattered petechiae, while the surfaces made by 
cutting are somewhat everted, poorly aerated, more 
spleen-like 


or less homogenous, and of almost 


appearance. 


| 


2 


5 
I 
rs 
* 
| 
453-93 = 
c 
is 567 


Fig. 2 (A and B).—Lung, Case 1; reduced 
approximately 4 from Mag. x 100. The lung shows 
a form of severe resorption atelectasis. Observe 
the loosely knit, heavily vascularized, atelectatic 
lung parenchyma separating scattered and over- 
distended alveolar spaces, foci of extramedullary 
hemopoiesis, and hypertrophic pulmonary arterioles. 


not characteristic, the anatomic nature of the mal- 
formation was considered to have been that of 
the so-called “tetralogy of Fallot.” Digitalization 
and other therapy directed toward congestive heart 
failure were to no avail, and the baby died during 
the 13th day of life. Roentgenograms, taken early 
in the course of the disease, were interpreted as 
showing marked pulmonary atelectasis. Electro- 
cardiographic studies were not done. 

Gross Pathologic Findings at Necropsy (U.S. 
N.H. C.L.N.C. A53-93).—The body was that of a 
cyanotic infant weighing 3000 gm. The most signifi- 
cant lesions were those of the lungs and heart. 

Each pleural sac contained approximately 10-20 
cc. of clear serous fluid. The lungs (Fig. 1) were 
voluminous, dusky gray, smooth, glistening, and 
marked by an exaggeratedly prominent mosaic of 
pleural lymphatic vessels. Both lungs were firm 
and diffusely indurated, rubbery, and of such con- 
sistence as to permit their being cut into thin slices. 
The surfaces made by cutting were smoothly everted 
(though lobulated after fixation in formalin), 
reddish-gray, and fairly dry. Dark blood could be 
expressed from the new surfaces, which were re- 
markable chiefly because of uniform effacement of 
the normally spongy alveolar architectural pattern. 
The bronchioles and pulmonary vessels showed no 
significant gross abnormality. 
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The heart was enlarged, weighed 28 gm, and was 
of the characteristic configuration of cor pulmonale. 
To best demonstrate the relative volume of the 
ventricular chambers and the thickness of their 
walls, it was opened according to a modified Zenker 
technique.t There was marked dilatation and hyper- 
trophy of the right ventricle and atrium, gross 
incompetence of the pulmonary valve, and marked 
dilatation of the pulmonary artery (Fig. 3). The 
myocardium of the right ventricle ranged from 5 to 
7 mm. in thickness, and the volume of the right 
ventricular chamber was estimated to have been 
approximately twice that of the left. There was no 
anatomic evidence of abnormal communication 
between chambers, endocardial sclerosis, mzlposition 
of great vessels, stenosis of the pulmonary artery, 
anomalous drainage of the pulmonary veins, or 
other congenital malformation. 

Microscopic Pathologic Findings in Necropsy 
Material—The most significant lesions were those 
of the lungs, which showed severe atelectasis of 
unusual histopathologic characteristics, together 
with minimal secondary hypertrophic changes of 
the pulmonary arterioles (Fig. 2). The scattered 
few alveolar spaces were distended, exaggeratedly 
outlined by flattened elongated littoral cells, and 


+ Roessle, R.: Cited by Farber.* 


Fig. 3—Heart, Case 1. The heart has been 
opened after a modified Zenker technique and fixed 
in formalin in such a manner as to demonstrate the 
major features of cor pulmonale. The lateral margin 
of the right ventricle is next to the ruler, and the 
main portion of the right ventricular wall has been 
turned to the left to face the camera at right angles, 
demonstrating the great thickening. Note the tri- 
cuspid and pulmonary valves. The hemisection of 
ventricles and septum shows the relative thicknesses 
of the walls, and gives some indication of the dis- 
parity in volume of the two chambers. 
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Fig. 4—Lungs and heart, Case 2. The surfaces made by cutting the lungs are homogenous 
and atelectatic. The heart, viewed in hemisection from below, is correctly oriented from right 
to left. Note the dilated relatively thick-walled right ventricle. 


sometimes contained large free histiocytes suspended 
in proteinaceous coagulum. Hyaline membranes 
were rarely encountered. The alveoli were separated 
by broad bands or thickened septa of what appeared 
to be loosely knit mesenchymal tissue, made up for 
the most part of elongated fibroblasts and heavily 
vascularized by capillaries distended with clumps 
of nucleated erythrocytes. A striking feature, parti- 
cularly in the perivascular adventitial tissues, was 
that of dense foci of extramedullary myelopoiesis 
with prominent hemocytoblasts and primitive eryth- 
rocytes in varying stages of differentiation. In the 
majority of microscopic fields, there was no recog- 
nizable structural characteristic of the loose inter- 
alveolar tissue by which to identify its true nature, 
but in rare fields in the periphery, it was apparent 
that it was composed of the septa of collapsed 
alveoli. The subpleural lymphatic vessels were 
dilated and empty except for bits of coagulum. 
Almost all of the pulmonary arterioles showed some 
degree of intimal thickening, with piling up and 
digitation of the intimal cells. There was also 
well-marked medial muscular hypertrophy which 
was readily demonstrated by Masson trichrome 
stains. 

Case 2.—R. M. W. (U.S.N.H. C.L.N.C. Register 
No. 69552), a 7-day-old Caucasian girl. 


INFANTS 


Fig. 5 (A and B)—Lung, Case 2; reduced 
approximately 1%, from Mag. x 100. The lungs 
show marked atelectasis, with intra-alveolar edema, 
hemorrhage, and histiocytic reaction. 
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Clinical History.—An infant, born without techni- 
cal complication after uneventful gestation, was 
cyanotic immediately upon birth, showed cardiac 
enlargement, and had a loud systolic murmur which 
was audible over the entire precordial area. Cyano- 
sis persisted despite continuous oxygen therapy, 
and there was increasingly severe dyspnea. The 
cardiac enlargement became progressively more 
marked during the succeeding days, and it was 
thought that the clinical picture was that of a severe 
congenital malformation of the heart—probably of 
the so-called “tetralogy of Fallot” type. Treatment 
directed toward congestive heart failure was without 
significant effect, and the baby died during the 
seventh day of life. Electrocardiographic studies 
were not performed, and while roentgenographic 
studies were performed, the results are not available 
at this writing. 

Gross Pathologic Findings at Necropsy (U.S. 
N.H. C.L.N.C. A54-3).—The body was that of a 
cyanotic infant weighing approximately 2600 gm. 
The most significant findings were those of the 
lungs and heart. 

The lungs were diffusely and symmetrically en- 
larged, dark grayish-red to purple, and had pleural 
surfaces marked by a prominent mosiac of lighter 
gray congested lymphatic vessels. The right lung 
weighed 30 gm., the left lung 25 gm. Both lungs 
were diffusely indurated and rubbery in consistence, 
while the surfaces made by cutting were everted, 
wet, dark grayish-purple in color, and flecked with 
myriads of tiny interstitial hematomata (Fig. 4). 
The normally spongy alveolar pattern was effaced, 
and the newly made surfaces were relatively smooth. 
The bronchioles and pulmonary vessels were not 
remarkable. 

The heart was enlarged, weighed 22 gm., and was 
somewhat globular in configuration. It was opened 
after a modified Zenker technique to demonstrate 
a dilated right ventricular chamber of approxi- 
mately three times the volume of the left (Fig. 4). 
The myocardium of the right ventricle ranged from 
2 to 3 mm. in thickness, but was not otherwise re- 
markable. There were scattered focal subendo- 
cardial hematomata on the superior surfaces of the 
leaflets of the tricuspid valve, the pulmonary valve 
was moderately incompetent, and the pulmonary 
artery moderately dilated. There was no abnormal 
communication between chambers, endocardial 
sclerosis, abnormal disposition of great vessels, ob- 
struction of the pulmonary artery, or anomalous 
drainage of pulmonary veins. 

Microscopic Findings in Necropsy Material.—The 
most significant lesions were those of the lungs, 
which showed the characteristic histopathologic pic- 
ture of moderately severe atelectasis with hyaline 
membrane formation (Fig. 5). Those few open 
alveolar spaces often contained clumps of erythro- 
cytes and large free histiocytes suspended in pro- 
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teinaceous coagulum, and several microscopic fields 
showed aspirated squamous cells and amniotic 
debris. The subpleural lymphatic vessels were 
dilated and empty. The pulmonary arterioles showed 
minimal to moderate thickening of the media but no 
significant change of the intima. 


COMMENT 


In both cases presented, the primary patho- 
logic process was that of atelectasis, although 
the lungs in the first showed an unusual 
form of the lesion. Under the title “Congenital 
Alveolar Dysplasia of the Lungs,” Mac- 
Mahon * and Kaufman and Spiro * have de- 
scribed a similar remarkable atelectatic le- 
sion in almost identical detail, suggesting 
that its true nature is that of a congenital 
development defect of lung tissue. Potter,® 
however, regards it as simply a morphologic 
variant of “resorption atelectasis,” and has 
convincing experimental data to support her 
contention. The scattered overdistended alve- 
olar spaces separated by band-like areas of 
exaggerated atelectasis, the prominent foci of 
hemopoiesis, and the aggregations of dark 
fibroblastic nuclei simulating foci of lympho- 
cytic infiltration all suggested the possibility 
of this first case being an example of con- 
genital syphilitic pneumonia, but this was dis- 
proved by the facts that there were no com- 
patible lesions in other organs and that in 
both mother and infant the serologic tests for 
syphilis were negative. A second possibility, 
that of this case being a form of interstitial 
plasma-cell pneumonia, was soon discarded 
because of the plural cellularity and lack of 
any actual cytologic evidence of an inflam- 
matory process. It is interesting that in this 
case the cardiac changes were the most 
marked. 

It is unusual for infants who die of severe 
atelectasis after surviving for more than a 
few days to show no evidence of secondary 
pneumonia.® Aside from the suggestion that 
the antibiotic therapy received by both pa- 
tients prevented such a complication, there 
is no explanation for the disparity of these 
cases. Regardless, it is logical to assume that 
the prolonged survival due to whatever 
cause made possible the development of sec- 
ondary cardiac changes dependent upon al- 
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COR PULMONALE IN 


terations of some standing in the pulmonary 
vascular bed. 

The mechanism of development of cor 
pulmonale in atelectasis of the newborn is 
apparently one of peripheral compression of 
the capillary vascular bed by collapsed lung 
parenchyma, with impedence of pulmonary 
blood flow, dilatation of the chambers of the 
right side of the heart, and, if this state of 
affairs is maintained, eventual hypertrophy 
of the myocardium. Infants who survive 
these conditions over very long periods of 
time may develop hypertrophic changes in the 
pulmonary arterioles, a remarkable case in 
point being that reported by Mallory,’ in 
which an infant survived for six months and 
at necropsy showed marked pulmonary arte- 
riolar lesions. Death in this condition may be 
explained by the combined effects of both 
pulmonary and cardiac failure. Green and 
Apley * have pointed out that in infants the 
cardiac enlargement secondary to widespread 
pulmonary disease is reversible and it is pos- 
sible that some infants with this disease may 
eventually recover completely. 

Perhaps the reason that this condition has 
not been reported more frequently is that 
the infant with severe atelectasis either dies 
in the first days of life before marked ana- 
tomic changes in the heart take place or else 
survives the intermediate period when the 
changes are best developed. Finally, it is 
suggested that some cases studied at necropsy 
may have been erroneously reported under 


NEWBORN INFANTS 


the title “idiopathic hypertrophy of the heart” 
and that their true nature has gone unrecog- 
nized. 

SUMMARY 


Two cases of a form of cor pulmonale in 
newborn infants are reported, together with 
a detailed discussion of the pathologic find- 
ings at necropsy and a brief consideration 


of the pathogenesis of the disease. 


Cdr. George E. Meador (MC), U. S. N., Chief 
of Laboratories at the U. S. Naval Hospital, at 
Camp Lejeune, gave encouragement and assistance 
in making available portions of the material used 
in this report. The members of the Department of 
Medical Illustration of the Louisiana State Uni- 
versity School of Medicine gave assistance in prepa- 
ration of the photographs. 
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The measurement of thyroid hormone in 
the blood has been done more frequently in 
recent years by several methods: the chemi- 
cal determination of protein- or serum-pre- 
cipitable iodine’; various measurements of 
conversion of inorganic to organic iodide, 
for instance, RBC-plasma ratio,? using I'* 
as a tracer, and measurement of butanol- 
extractable iodine.* 

We have reported* the use of anionic 
resin for measurement of protein-bound 
iodine [** in human adult plasma; in the 
present article we present measurements on 
euthyroid children. Patients are given I**, 
and at intervals thereafter blood is drawn. 
The plasma is then treated with anionic resin. 
Anionic resin adsorbs inorganic iodide from 
plasma, leaving organic iodine practically 
untouched. The measurement is done by 
scintillation crystal counting of the plasma 
after it is treated with resin and separated 
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by centrifugation, the resin and supernatant 
plasma being counted separately. This pro- 
cedure can be done simply and quickly, and it 
is regularly reproducible. 


Comparable results were obtained by the 
resin method when compared with the 
following procedures: (1) Man’s method * 
for measuring butanol-extractable iodine in 
plasma, both protein-bound iodine and in- 
organic iodide; (2) trichloroacetic acid frac- 
tionation of plasma from patients given I'* 
and of plasma seeded in vitro with I**', and 
(3) separation by dialysis of the free and 
bound I’** in plasma of patients previously 
given I**', to determine inorganic iodide in 
the dialysate and organic iodine in the dia- 
lyzed plasma. 


PATIENTS AND METHOD 


Fourteen children were tested. All of them had 
had poliomyelitis and had been over the acute phase 
for at least four weeks, during which time they had 
been in bed. Three patients in respirators had severe 
paralysis with atrophy and were considerably under- 
weight. They had low basal metabolism rates when 
out of the respirator, but the rates while in the 
respirator were then significantly higher but still 
slightly below normal. The remaining patients had 
very mild weakness, involving at most only one 
extremity. At the time of our studies none of these 
had complete paralysis, and most had striking im- 
provement in muscle function. All 14 were consid- 
ered euthyroid by the usual appraisal of history and 
physical examination and by their normal values of 
thyroid uptake of I'31 and, when done, blood pro- 
tein-bound iodine and cholesterol levels and epi- 
physeal development. The children were given be- 
tween 10 and 30 uc of I4*1 orally several hours after 
breakfast. 


PROTEIN-BOUND MEASUREMENT 


The method of using anionic resin * has been 
described in detail. One milliliter of a 25% sus- 
pension of resin was added to either 1 or 2 cc. of 
plasma obtained at various hours stated in the 


Table. 
RESULTS 

For simplicity the data are expressed as 
counts per second per cent (c/s%) rather 
than as microcuries per cent. Corrections 
were made for the decay of the I*** in the 
samples at the various hours after its admin- 
istration. For comparison with other data,* 
the data were also corrected to an ideal dose 
of 100uc I'**, to a 100 cc. plasma sample, and 
to the fraction of the child’s weight compared 
to the ideal adult weight of 70 kg. These cor- 


* The resin used was Dowex No. 2 (Dow Chemi- 
cal Company, Midland, Mich.) and x 10 cross 
linkage, 200-400 mesh, preloaded as the chloride 
form by treating the hydroxy form with saturated 
NaCl solution. Excess NaCl was removed by wash- 
ing the resin with distilled water. A suspension of 
resin was prepared containing 25 gm. of this chloride 
form of resin in each 100 cc. of water. Some batches 
of resin had finer mesh material, which did not 
settle out after five minutes of standing. This was 
decanted and discarded. The resin suspension was 
capable of quantitatively binding as much as 50 mg. 
of iodide. This suspension should be kept in an ice- 
box. Rechecking its iodide-carrying capacity should 
be done frequently to note any variations in adsorb- 
ing power. This can be done by using a plasma 
sample to which has been added a known amount of 
1131 and carrier iodide. Saturation of the resin with 
NaCl prevents removal of chloride from plasma, 
thereby avoiding supernate turbidity and obtaining 
clean separation after centrifugation. 


WITH 


ANIONIC RESIN 


rections were done by use of the following 
formula: 


inorganic iodide 


yinorganic & organic iodine, ; 
counts on resin 


total counts 
in plasma, 
corrected for decay to time} 0.95, the efficiency 
of administration of the resin a 


100 100 patient’s 
wt., kg. 
actual dose cc. plasma 70 kg. ideal 


1131 in we sample used adult weight 
=c/s% (counts per second per cent) of protein- 
bound iodine. 

As shown in the Table, there was a pro- 
gressive increase of bound counts detected at 
the various hours of measurement. At 14 
hours, the first measurement time, the c/s% 
are slightly higher than at 24 hours; this is 
probably due to the one high reading (22 
c/s%; A. R.). Thyroid uptake and c/s% 
were not done before 14 hours in this group 
of patients. In an occasional euthyroid child, 
subsequeiitly tested, we have detected a small 
amount of binding by this resin method at 
six to eight hours. Compared with data of 
27 euthyroid adults,* children appear to re- 
lease protein-bound iodine earlier and in 
greater amounts. 


COMMENT 


The expression of results as counts per 
second per cent is a quantitative one when 
standard conditions are used, as expressed in 
the formula. 

This method measures the rate of protein 
binding, the rate of its release from the thy- 
roid gland into the blood stream as well as 
the ultimate blood level. The concept of ex- 
pressing the data as counts per second per 


Plasma-Bound [1 of Euthyroid Children and Adults * 


Observations, 


No. Range, C/S % Mean + §S. E. 
y1381 Children Adults Children Adults Children Adults 


10 
3 


12 


2-10 
14-21 
14-41 
16-31 
10-47 
13-85 


21.4 + 2.0 


* Data are given for 14 children, aged 4 to 14 years, and 27 adults. 
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cent is similar to measuring the hormone 
as micrograms of protein-bound iodine. 


The earlier binding and the greater amount 
in children in comparison with adults might 
suggest that they bind iodine quicker and 
in greater amounts (data computed by the 
formula having been on comparable bases 
of dose, size of sample, and body weight). 

The method could be useful where count- 
ing apparatus is lacking or the child is too un- 
cooperative to be measured correctly with an 
external radioisotope-measuring device. The 
method has given more reliable results, in 
our opinion, than tests of blood protein- 
bound iodine and basal metabolic rate. 


SUMMARY 


Anionic resin adsorbs inorganic iodide 
from plasma—the patient having received 
I***—leaving protein-bound I'*' (hormone) 
in the supernate. Counting the two fractions 
measures the rate of thyroid hormone pro- 
duction. 
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CHILDREN 


Results are given on 14 euthyroid children. 
These are expressed as counts per second 
per cent. 

Children formed hormone more quickly 
and in greater amounts than adults. 

The procedure is done simply, quickly, 
and reliably. 


Mr. James N. Castle, of the Radioisotope Unit, 
and Drs. E. B. Shaw and Marcia Levin, of the Com- 
municable Disease Department of the Children’s 
Hospital, gave technical help in this study. 
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Il. Evidence of Abnormal Adrenal Cortex Function 
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and 
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The intimate relationship between chorea 
minor and rheumatic fever long has been 
recognized. The criteria of Jones,’ now ac- 
cepted as standard for the diagnosis of rheu- 
matic fever, include chorea as a major mani- 
festation. Chorea has been reported to occur 
in 51% of all rheumatic fever patients during 
some phase of their illness? and as the pri- 
mary manifestation in 20% to 30%.° 

Biochemical abnormalities related to ad- 
renal cortex function have been demonstrated 
to exist in patients with rheumatic fever. 
These include alterations in the circulating 
concentrations of certain acute-phase reac- 
tants (mucoproteins,* hexosamines,® and 
nonglucosamine polysaccharides *) and in the 
circulating concentrations of adrenal ster- 
oids* and corticotropin (ACTH).° The 
purpose of this study was to determine 
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whether similar abnormalities exist in pa- 
tients with Sydenham’s chorea. 


MATERIAL AND METHODS 


The subjects of this study were 30 children seen at 
the Salt Lake County General Hospital and in the 
Utah State Rheumatic Fever Clinics during the 
three-year period from January, 1951, to January, 
1954. Each was diagnosed as having Sydenham’s 
chorea on the basis of awkwardness, gross purpose- 
less movements, and a history of emotional lability. 
In some, carditis was present. In those persons in 
whom choreiform activity was minimal, the diag- 
nosis was made independently by two or more com- 
petent observers. 

Blood samples for study were obtained by veni- 
puncture before any therapy was instituted. An 
aliquot was used for determination of the erythro- 
cyte sedimentation rate (Wintrobe) ; the remainder 
was centrifuged and the serum stored in a frozen 
state until used for the determination of mucopro- 
teins,!° nonglucosamine polysaccharides,'! and hex- 
osamines.!2, Plasma levels of 17-hydroxycorticos- 
teroids were determined by the method of Nelson 
and Samuels.!3 The response of these steroid levels 
to the administration of exogenous corticotropin 
was determined in nine of the patients.+ Assays for 
circulating endogenous were per- 
formed on the blood of eight patients, using the 
adrenal ascorbic acid depletion method of Sydnor 
and Sayers.'6 


corticotropin 


RESULTS 

In Table 1 are shown the data concerning 
initial values obtained in patients with Syd- 
enham’s chorea for three of the nonspecific 
acute-phase reactants: mucoproteins, hexos- 
amines, and nonglucosamine polysaccharides. 
Although the majority of the values obtained 
for the mucoproteins in these patients fell 
within the normal range, the mean value for 
the entire group was increased significantly 
over that for normal children (3.4+0.24 mg. 
per 100 cc. vs. 2.50.06 mg. per 100 cc. 
[pP<0.01]). 

Serum hexosamines were elevated in 8 of 
20 patients studied, and the mean value for 
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TABLE 1.—Acute-Phase Reactants in Chorea 


Mucoproteins 


75 2.5 +£0.06 

25 3.4 0.24 <0.01 
Hexosamines 

Hormel... 37 54 +1.8 

Chorea......... 20 76 +3.1 <0.01 
Nonglucosamine polysaccharides 

Normal........ 71 114 3.2 

Chorea......... 22 148 <0.01 


the entire group was 76+3.1 mg. per 100 cc. 
Again the difference from the normal mean 
value of 541.8 mg. per 100 cc. is highly 
significant (p<0.01). 

The serum nonglucosamine polysaccha- 
rides were found to be elevated more con- 
sistently than either the mucoproteins or the 
hexosamines. The mean of 148+6.2 mg. per 
100 cc. in the chorea group not only is sig- 
nificantly greater than the mean of 114+ 
3.2 mg. per 100 cc. in the normal group, but 
exceeds the upper limit of the normal range. 

The values observed for each of the acute- 
phase reactants were analyzed in relation to 
elevation or nonelevation of the sedimenta- 
tion rate. The upper limit of normal of the 
sedimentation rate was considered to be 
20 mm/hr.*7 Mean elevations in the con- 
centrations of these acute-phase reactants 
were found in the presence both of normal 
and of elevated sedimentation rates. 

Table 2 summarizes the data on the plasma 
17-hydroxycorticosteroid concentrations. In 
40 normal children the range was from 0-28y 
per 100 cc., with a mean value of 12.0+1.29y 
per 100 cc. In the 28 determinations per- 
formed on plasma samples obtained from 
23 patients with chorea, the range was from 
0-12.8y per 100 cc., with a mean value of 
5.8+0.84y per 100 cc. The statistical differ- 
ence between these mean values is highly sig- 
nificant, p being<0.01. It is interesting that 
the highest value observed in this series 


TABLE 2.—Plasma 17-Hydroxycorticosteroid Levels 
(vy per 100 Cc.) in Untreated Chorea 


P 


No. Range Mean S.E.M. 
Normal....... 40 0-28 12.0 1.29 
Chorea........ 28 0-12.8 5.8 £0.84 
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TABLE 3.—Circulating Corticotropin 
Concentrations in Chorea 


Approximate 
Corticotropin 
Concentrations, 
Cases Mu/L.* 


* Milliunits per liter. 
+t No detectable corticotropin in the blood of 12 normal 


persons. 


(12.8y per 100 cc.) was no higher than the 
normal mean value. 

Bioassays for circulating endogenous cor- 
ticotropin were performed on the blood of 
eight of the patients in this series. The re- 
sults of these assays are presented in Table 3. 
On each day that an unknown was assayed, 
the adrenal ascorbic acid depletion that re- 
sulted in the test rats was compared with 
that elicited by standard corticotropin of 
known potency. For the sake of simplicity, 
the results were expressed in terms of 
approximate corticotropin concentrations. 
These concentrations are expressed as 0, 2.5, 
5, and 10 milliunits of corticotropin per liter, 
which correspond to the doses of standard 
corticotropin employed. No attempt was made 
to interpolate between these standard refer- 
ence points. From Table 3 it can be seen that 
the level of circulating corticotropin in normal 
subjects is not high enough to be detected by 
this technique. Two of the eight chorea pa- 
tients had no measurable concentration of 
circulating corticotropin; three had a level 
of 5.0, and three of 2.5 milliunits (mu) /liter. 


4.—Plasma 17-Hydroxycorticosteroid Re- 
sponse to Twenty-Five International Units 
Corticotropin in Patients with Chorea 


Mean 
Change,* 
N 7/100 Ce. S.E.M. P 
Normal........... 40 17.8 1.76 
9 20.7 5.13 >0.05 


*The values in this column represent the mean increases 
in plasma 17-hydroxycorticosteroid concentration two 
hours following the intramuscular injection of 25 I. U. 
lyophylized corticotropin. 
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These latter represent abnormally high con- 
centrations of endogenous corticotropin. 

Low values of 17-hydroxycorticosteroid 
concentrations in the presence of simultane- 
ously elevated corticotropin concentrations 
were found in patients with chorea with or 
without exudative manifestations of rheu- 
matic fever or elevation of the erythrocyte 
sedimentation rate. These findings indicate 
that the adrenals of these persons do not pro- 
duce enough steroids to maintain normal 
plasma concentrations in response to greater 
than normal stimulation by endogenous cor- 
ticotropin. Despite this evidence of adrenal 
unresponsiveness, the response to relatively 
large doses of exogenous corticotropin is 
normal. As shown in Table 4, in response to 
the intramuscular administration of 25 I. U. 
of corticotropin, the mean increase in the 
concentration of the 17-hydroxycorticoster- 
oids (17-OHCS) in two hours was 20.7 
5.13y per 100 cc., as compared to the mean 
change of 17.8+1.76y per 100 cc. in the 
normal group. 

COMMENT 


It has been a common observation that pa- 
tients with Sydenham’s chorea uncomplicated 
by the exudative manifestations of rheumatic 
fever need not have an elevation in the sedi- 
mentation rate. Likewise, it has been demon- 
strated that the hyaluronidase inhibitor levels 
of serum are not elevated in this condition."* 
In the present series, slight but significant 
elevation in the mean concentrations of 
serum mucoproteins and hexosamines were 
observed. Although the majority of the indi- 
vidual values obtained fell within the normal 
range, a few were definitely elevated, and 
most of those within the normal range were 
near the upper limit of that range. 


In an earlier study,’ elevations in the non- 
glucosamine polysaccharides were found in 


patients with Sydenham’s chorea. This has 
been observed again in the present series. In 
contrast to the occasional elevations of muco- 
proteins and hexosamines observed, the non- 
glucosamine polysaccharides were found to 
be quite consistently elevated beyond the 
normal range. The mean value in this group 


not only is significantly greater than the 
mean of the normal group, but exceeds the 
upper limit of the normal range. 


Nonspecific elevations in the concentra- 
tions of the serum acute-phase reactants have 
been demonstrated in a wide variety of dis- 
eases.’ An adrenal mechanism functioning 
in the control of the serum levels of nonspe- 
cific hyaluronidase inhibitor and mucoprotein 
has been demonstrated.’® Similarly, these al- 
terations observed in the acute phase reac- 
tants in Sydenham’s chorea may reflect al- 
terations in adrenal cortex function. 


That such an alteration in adrenal cortex 
function may exist in Sydenham’s chorea is 
well supported by the observations con- 
cerning circulating concentrations of pitui- 
tary and adrenal hormones. Almost all the 
patients studied in this series had abnormally 
low levels of circulating 17-OHCS in ran- 
domly selected samples obtained during the 
course of their disease. In addition several 
of these same patients had simultaneously 
elevated levels of endogenous corticotropin. 
These findings of simultaneously increased 
levels of corticotropin and decreased circu- 
lating levels of 17-OHCS are interpreted as 
indicating a state of relative adrenocortical 
insufficiency in chorea patients, such as has 
been demonstrated previously in patients 
with rheumatic fever.t That this state of 
adrenal insufficiency is relative and not ab- 
solute is demonstrated by the adequate in- 
crease in plasma 17-OHCS concentrations in 
to the administration of corti- 
The amount of corticotropin ad- 
ministered in this response test is consider- 
ably greater than the total amount of circu- 
lating endogenous corticotropin found in 
these patients. 


response 
cotropin. 


This state of relative adrenal insufficiency 
has been demonstrated in patients with acute 
rheumatic fever after their illness has become 
well established and in patients in whom the 
This altered 
state of adrenal cortex function is present in 
these patients whether or not there are exu- 
dative manifestations of the disease; it is also 
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disease is considered inactive.® 
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present in patients with Sydenham’s chorea 
whether or not there is elevation of the 
erythrocyte sedimentation rate. In view of 
the present observations, the validity of 
classifying chorea as being of psychogenic 
origin on the basis of a normal erythrocyte 
sedimentation rate ** is open to question. In 
addition, the demonstration of this state of 
adrenal cortex dysfunction in patients both 
with rheumatic fever and with Sydenham’s 
chorea indicates another common _patho- 
physiologic abnormality in these two condi- 
tions and lends support to the contention 
that there is an intimate relationship between 
the two. 

It is not known whether this state of ad- 
renal insufficiency bears causal relationship 
to the onset of chorea, is a result of that dis- 
ease, or is merely an incidental finding in 
patients with chorea. In the present state of 
investigation, there is no definitive under- 
standing of the pathogenesis of this state of 
relative adrenal cortex insufficiency. In a 
previous report,® three hypotheses were ad- 
vanced: 1. The adrenal cortex does not or 


cannot produce its hormones as rapidly or in 
as great a quantity as in the normal person. 
2. The low level of plasma 17-OHCS may 
reflect an increased rate of tissue utilization 


or destruction of these hormones. 3. Some 
adrenal hormone other than 17-hydroxycor- 
ticosterone may be present in the blood of 
these patients in sufficient concentrations to 
usurp the role of the latter in regulating pi- 
tuitary release of corticotropin. A fourth 
possibility that this state of adrenal insuf- 
ficiency is due to primary pituitary insuf- 
ficiency seems unlikely in view of the ele- 
vated circulating corticotropin levels demon- 
strated in these patients. Regardless of the 
mechanism producing this relative adrenal 
cortex insufficiency, the equilibrium state 
with regard to the 17-OHCS level indicates 
that the adrenal cortex is not producing these 
steroids rapidly enough to maintain a normal 
concentration in the blood. 

It is well known that patients with adrenal 
insufficiency are much more susceptible to 
environmental stresses, both physical and 
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psychic. Should a state of relative adrenal 
insufficiency exist prior to the onset of any 
one of the manifestations of rheumatic fever, 
it would seem possible that this would have 
a deleterious effect on the person’s resistance 
to stress. Thus, a stress, whether it be a se- 
vere emotional trauma or a streptococcal in- 
fection, in such patients may precipitate an 
episode of rheumatic fever in the form of 
polyarthritis, carditis, or in the form of 
Sydenham’s chorea. Just why the disease 
should take one form in preference to another 
is not explainable on the basis of present 
data, except perhaps by the concept of vary- 
ing end-organ susceptibility. 


SUMMARY 


In a study of 30 patients with Sydenham’s 
chorea, significant elevations in the mean 
concentrations of serum mucoproteins, hex- 
Osamines, and nonglucosamine polysaccha- 
rides were observed. 

Abnormally low concentrations of plasma 
17-hydroxycorticosteroids were found in 
these patients in association with elevated 
levels of circulating endogenous cortico- 
tropin. 

These findings were interpreted as indi- 
cating a state of relative adrenal insufficiency. 
That this state of adrenal insufficiency was 
relative and not absolute was shown by the 
normal response of the plasma 17-hydroxy- 
corticosteroids to relatively large test doses 
of corticotropin. 


The significance of these findings is dis- 
cussed. 
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Evidence suggesting the existence of a 
state of relative adrenal insufficiency in pa- 
tients with Sydenham’s chorea has been pre- 
sented.! Similarly, a state of relative adrenal 
insufficiency has been shown to exist in pa- 
tients with active or inactive rheumatic fe- 
ver.* Since corticotropin and cortisone have 
been reported to be efficacious in therapy of 
exudative rheumatic fever,f and since similar 
biochemical and physiological abnormalities 
occur in patients with both of these diseases, 
it seems logical that hormone therapy might 
be of value in chorea. 

In the past four years several case reports 
on the use of corticotropin and cortisone in 
the treatment of Sydenham’s chorea have 
appeared in the literature.t Results reported 
by these investigators have been widely di- 
vergent, some reporting favorably on hor- 
mone therapy, whereas others report that 
this form of therapy does not alter the clini- 
cal course of the disease. The purpose of 
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this communication is to report the results 
of hormone therapy in 13 attacks of Syden- 
ham’s chorea in 11 patients. 


MATERIALS AND METHODS 


The patients included in this study were six boys 
and five girls, ranging in age from 4% to 14 years. 
Two of the patients had recurrences of their chorea, 
which were treated with a second course of hormone 
therapy. Patients were selected for hormone therapy 
only if they manifested severe incapacitating chorea 
and if no definite improvement occurred spontane- 
ously during a preliminary observation period (2 
to 20 days) after admission to the hospital. 

Prior to and throughout the course of therapy 
these patients were subjected to frequent clinical 
and laboratory evaluation by the methods previously 
described.§ All patients were submitted to cardiac 
fluoroscopy and roentgenologic examination before 
institution of therapy and as often thereafter 
as seemed indicated clinically. Electrocardiograms, 
including the unipolar leads, were taken before and 
at frequent intervals during therapy. 

Hormone therapy was initiated in these patients 
in accordance with the regimen previously suggested 
as optimal in the management of acute rheumatic 
fever.14 Nine patients received lyophylized corti- 
cotropin || intramuscularly. The daily dose (0.9- 
2.0 I. U. per Ib/day) was administered in four equal 
portions given at six-hour intervals. 

All patients were maintained on bed rest. In 
addition to hormone therapy, each, with the excep- 
tion of one, received large daily supplemental doses 
of ascorbic acid and daily penicillin prophylaxis. 
In all patients the initial daily dose of corticotropin 
was maintained until it appeared that maximum 
clinical improvement had been obtained. The dose 
then was tapered gradually over a period of several 
days to a few weeks; in no case was the drug with- 
drawn abruptly. 

Two patients were treated with corticotropin-gel,f 
which was administered intramuscularly twice daily 
in intial doses of 1.0 and 2.4 I. U. per lb/day. Two 


§ References 1 and 14. 

|| Acthar: Furnished by The Armour Labora- 
tories, Chicago. 

§ Acthar-Gel: Furnished by the Armour Lab- 
oratories, Chicago. 
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patients received cortisone # intramuscularly for two 
days and then orally in initial daily doses of 3.3 and 
5.4 mg/Ilb/day, doses now considered to be larger 
than necessary. 


OBSERVATIONS 
Case REPoRTS 


Case 1.—E. N., 9-year-old white boy, admitted 
April 10, 1951. Previous attack: one, 1949. Family 
history negative for rheumatic fever. 

Present Illness—One month prior to admission 
the patient had a sore throat with fever, which 
responded to prompt treatment with penicillin. A 
week later he became listless and tired and had 
minor epitaxes. Examination at that time revealed 
low-grade fever, elevated E. S. R., and accentuation 
of a previously existing heart murmur. There was 
little improvement on bed rest, and six days prior 
to admission the patient’s mother noted choreiform 
movements which became progressively more severe 
during the next two days. 

Physical Examination—Physical examination 
revealed uncontrollable purposeless movements of 
the extremities, marked facial grimacing, and gross 
incoordination. There was a Grade 2 systolic mur- 
mur, maximum in the third intercostal space along 
the left sternal border. 

Laboratory Findings—E. S. R., 42 mm/hr.; 
WBC, 15,150 (77% P. M. N.); electrocardiogram, 
prolonged P-R interval and delay in activation of 
the right ventricle. 

Hospital Course—On admission the patient’s 
choreiform movements were so violent as to require 
side-boards on his bed, despite sedation with pheno- 
barbital (64 mg. t. i. d.). After four days of obser- 
vation during which no change in choreiform activ- 
ity was noted, the patient was treated with lyophil- 
ized corticotropin, 25 I. U., q. 6 h. intramuscularly, 
and ascorbic acid, 250 mg. b. i. d. There followed 
a seemingly dramatic improvement, and on the 
seventh day choreiform activity was minimal, al- 
though the patient still had considerable difficulty 
with movements requiring finer coordination, such 
as writing. There was a concomitant improvement 
in his cardiac status as shown by a return of his 
ECG to normal. 

Case 2.—D. 4-year-old white boy, admitted 
July 18, 1951. No previous chorea or rheumatic 
fever. Family history negative for rheumatic fever 
at time of admission. (See J. I., Case 3.) 

Present Illness.—When the patient began to walk, 
at the age of 14 months, it was noted that he 
dragged his left leg and foot. Aside from this 
difficulty, he remained in general good health until 
four months prior to admission, at which time he 
developed typical grand-mal seizures, seven such 


# Cortone: Supplied by Merck & Company, Inc., 
Rahway, N. J. 


seizures occurring during the next two months. 
Nine days prior to admission he developed a stag- 
gering gait with frequent falling. In addition he had 
continuous involuntary purposeless movements and 
twitching of his extremities. Four days prior to 
admission he developed clumsiness of speech and 
lost control of his eye movements. 

Physical Examination.— Physical examination re- 
vealed an extremely ataxic gait, and constant pur- 
poseless movements of the extremities. Speech was 
indistinct, with clicking and stuttering. Deep tendon 
reflexes were hypoactive; no pathological reflexes 
were elicited. 

Laboratory Findings.—E. S. R., 35 mm/hr.; WBC, 
16,800, with a slight P. M. N. preponderance ; anti- 
streptolysin titer, 200 Todd units. ECG revealed 
a prolonged P-R interval. 

Hospital Course—During the first three weeks 
choreiform activity became progressively worse, 
and despite heavy phenobarbital sedation (64 mg. 
t. i. d.), it was necessary to pad the patient’s bed to 
prevent injury. Then cortisone therapy was started 
(50 mg. q. i. d. for two days and then 25 mg. q. i. d.). 
There was almost immediate improvement in the 
patient’s clinical state, but ECG evidence of carditis 
persisted. The patient had several grand-mal 
seizures during his hospital stay; none, however, 
occurred while he was receiving full doses of corti- 
sone. Eventually these were controlled adequately 
by the administration of diphenylhydantoin (Dilan- 
tin) (0.1 gm. b. i. d.) and phenobarbital (64 mg. h. s.). 
At the time hormone therapy was discontinued the 
patient had no evidence of rheumatic activity except 
a prolongation of the P-R interval. Although this 
patient has not had adequate follow-up, he was seen 
once soon after discharge, at which time the P-R 
interval had returned to normal. 

Case 3.—J. L., 6%-year-old girl (sibling of D. L, 
Case 2), admitted July 30, 1951. No previous chorea 
or rheumatic fever. The patient’s home environment 
was not wholesome. The mother had remarried, 
but in both marriages there was much discord. Con- 
siderable violence had been expressed between the 
parents and toward the patients D. I. and J. I.; both 
children were quite fearful of their stepfather. 

Present Illness—The patient was in apparent 
good health until 10 days prior to admission, the 
day of admission of her sibling, when she became 
anorexic, developed lability of mood and clumsiness 
of speech, and became clumsy in her movements. 
Five days later she developed gross purposeless 
movements of the upper and lower extremities, 
which became progresively worse until the time of 
admission. 

Physical Examination.—Physical examination re- 
vealed gross purposeless movements of the extrem- 
ities, facial grimacing, and mood lability. Cardiac 
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auscultation revealed a Grade 1 basilar systolic 
murmur and a prominent split pulmonic second 
sound. 

Laboratory Findings—E. S. R., 30 mm/hr.; 
WBC, 4,800; ECG and cardiac fluoroscopy, normal. 

Hospital Course-——During the first two weeks, 
despite heavy phenobarbital sedation (65 mg. t. i.d.), 
choreiform activity was so marked as to necessitate 
padding the patient’s bed for protection. During 
this time the patient developed prolongation of the 
P-R interval and right ventricular conduction delay 
on serial ECG’s. Cortisone therapy was begun 
(50 mg. q. 6. h.). Dramatic clinical improvement 
was noted by the 3d day of therapy, and by the 
15th day all evidences of choreiform activity had 
disappeared. Tapering of dose was begun on the 
20th day, and cortisone was discontinued on the 42d 
day. At the time of discharge, on Oct. 21, 1951, 
there was no evidence of chorea, and no murmurs 
were heard. P-R interval was still at the upper 
limits of normal. 

Case 4.—M. H., 12-year-old white girl, admitted 
Feb. 8, 1952. Two previous episodes of chorea. 

Present Illness—Two weeks prior to admission 
the patient complained of easy fatigability and 
emotional lability; speech became rapid and indis- 
tinct, and she developed uncontrollable purposeless 
movements of her extremities. 


Physical Examination.—Physical examination re- 
vealed rapid clicking speech, clumsy gait, and gross 
involuntary purposeless movements. Behavior was 
silly and inappropriate. There was a Grade 2 apical 
systolic murmur transmitted along the left sternal 
border and into the axilla. 

Laboratory Findings—E. S. R., 19 mm/hr.; 
WEC and differential, within normal limits; ECG 
and chest fluoroscopy, normal. 

Hospital Course—During her first two days in 
the hospital, the patient’s chorea became somewhat 
less severe, although she received no sedation. How- 
ever, severe activity remained, and corticotropin 
therapy was begun (25 I. U. q. 6. h.). Under therapy 
the patient gradually improved, and by the 16th day 
choreiform movements were minimal. On the 18th 
day no evidence of chorea could be elicited. From 
the 14th day the dose of corticotropin was tapered 
gradually until the drug was discontinued on the 
21st day, the day of discharge. At no time did she 
develop any signs or symptoms of active carditis, 
and follow-up examinations revealed no change in 
cardiac status. 

Case 5.—W. D., 6-year-old white boy, admitted 
Jan. 15, 1952. One previous attack. Family history 
for rheumatic fever negative. 

Present Illness—In May, 1951, the patient had 
been hospitalized briefly for acute abdominal pain 
but was discharged without surgery, and a diag- 
nosis of acute mesenteric lymphadenitis was made. 
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In June, 1951, he had Sydenham’s chorea, with gen- 
eral lability of mood, quick movements of the shoul- 
ders and trunk, and difficulty in manual and lingual 
coordination. Little improvement occurred until 
December, 1951, when he had severe rubeola. At 
this time there was a definite cessation of choreiform 
activity. Following this illness, the patient had a 
daily low-grade fever. In addition he had transient 
“reddish circular areas” appearing on the skin of 
the forehead and back of the neck. Choreiform 
movements reappeared. 


Physical Examination.—Physical examination re- 
vealed gross tremor of the hands, with jerking of 
the wrists, arms, and shoulders. Speech was ex- 
plosive and clumsy. There was a soft systolic mur- 
mur over the region of the apex, variable with head 
position and posture. Ps was loud. 

Laboratory Findings—E. S. R., 37 mm/hr.; 
WBC, 12,600, with a P. M. N. predominance. ECG, 
although not definitely abnormal, showed some flat- 
tening of the T-waves when compared to a previous 
tracing. Fluoroscopy revealed slight atrial enlarge- 
ment. 

Hospital Course—Corticotropin therapy (20 I. U. 
q. 6. h.) was begun on the third hospital day. Within 
a week there was definite clinical improvement, and 
by the 16th day all clinical evidence of chorea had 
disappeared. From the 23d day the corticotropin dose 
was gradually tapered, and the drug was discon- 
tinued on the 29th day of therapy. The patient ap- 
peared to be clinically well. Fluoroscopy and ECG 
were normal, There has been no recurrence. 


Case 6.—B. P., 14 year-old white boy, admitted 
June 13, 1952. Strong family history of rheumatic 
fever. 

Present Illness —At the age of 4 years the patient 
had an attack of rheumatic fever. At the age of 9 
years he had his first episode of Sydenham’s chorea, 
for which he was hospitalized and treated by fever 
therapy with little improvement. Several months 
were required for cessation of all choreiform activ- 
ity, and thereafter followed a long history of easy 
fatigability, myalgia, and arthralgia. Nine months 
before admission the patient sustained a severe head 
injury. This incident was followed by a recurrence 
of his chorea, which became so severe as to neces- 
sitate hospitalization in another institution in March, 
1952. There he was given a three-week trial of corti- 
cotropin therapy, with considerable clinical improve- 
ment, but without cessation of all choreiform activ- 
ity. Following this he was placed in a convalescent 
home, and his chorea became progressively more 
violent until he was referred to this hospital. 

Physical Examination.—Physical examination re- 
vealed uncontrollable purposeless movements of the 
extremities. There were extraneous jerking move- 
ments of the eyes. Speech was hesitant, halting, and 
somewhat indistinct. There was a soft systolic mur- 
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mur loudest in the second left interspace along the 
sternal border. 

Laboratory Findings.—E. S. R., 4 mm/hr.; WBC, 
normal; ECG and fluoroscopy, normal. 

Hospital Course—During the first 10 days his 
chorea progressed in severity until it was necessary 
to pad his bed to protect him from bodily harm. On 
the 10th day, therapy with corticotropin (37.5 I. U. 
q. 6. h.) was begun. Within three days there oc- 
curred dramatic improvement. From the 17th day of 
therapy corticotropin dose was tapered gradually 
until the drug was discontinued on the 48th day. 
The patient was discharged on the 55th day with 
only minimal choreiform movements. 

He has remained clinically well. Follow-up exami- 
nation 18 months after discharge reveals no detect- 
able evidence of cardiac damage or choreiform 
activity. 

Case 7.—C. E., 10-year-old white girl, admitted 
July 2, 1952. No previous chorea or rheumatic fever. 
No family history of rheumatic fever. 

Present Illness —Three weeks prior to admission, 
she had a sore throat which was not treated. Follow- 
ing this she became increasingly irritable and de- 
veloped involuntary purposeless movements, which 
became progressively more severe until she was un- 
able to feed herself. 

Physical Examination.—Physical examination re- 
vealed an irritable thin pale girl unable to sit quietly. 
There were constant purposeless movements of the 
extremities, facial grimacing, and indistinct speech. 
Cardiac findings were normal. 

Laboratory Findings—E. S. R., 33 mm/hr.; 
WEC and differential, normal; ECG and cardiac 
fluoroscopy, normal. EEG was grossly abnormal, 
with slow frequencies and rare sharp discharges. 

Hospital Course-—Despite phenobarbital sedation, 
she failed to improve, and after a two-week observa- 
tion period, corticotropin therapy (37.5 I. U. q. 6. 
h.) was begun. Within a day, the patient again was 
able to feed herself. From that time gradual but 
definite improvement was noted. An EEG taken on 
the 10th day of therapy showed definite improve- 
ment. Thereafter no further change occurred. From 
the 3lst day of therapy the corticotropin dose was 
tapered gradually until the drug was discontinued 
on the 43d day. There was no increase in the mini- 
mal choreiform activity still present, and the patient 
was discharged to be followed in the outpatient 
chnic. 

Case 7 (Second Admission, July 20, 1953).— 
Present Illness —The patient was followed regularly 
in the outpatient clinic. From time to time she 
showed slight choreiform activity. Prophylactic 
penicillin was taken only irregularly. Ten months 
after discharge the patient had a tooth extracted. 


One week later she again developed frank chorea 
and was admitted. 

Physical Examination.—Physical examination re- 
vealed choreiform movements of her extremities, her 
gait being clumsy. Speech was rapid and indistinct. 
Hand grip showed marked fluctuation bilaterally. 
Cardiac findings again were normal. 

Laboratory Findings—E. S. R., 15 mm/hr.; 
WBC, normal. ECG, fluoroscopy, and EEG showed 
no change from previous examinations. 

Hospital Course—One week after admission, 
therapy with corticotropin-gel (40 I. U. b. i. d.) 
was begun. Some immediate improvement was noted, 
and two weeks later chorieform activity was mini- 
mal. On the 12th day of therapy tapering of the 
drug was started, and the drug was discontinued on 
the 18th day. On discharge five days later she still 
had minimal chorea. On follow-up two weeks later 
there was no detectable choreiform activity. 

Case 8.—L. M., 13-year-old white girl, admitted 
April 24, 1952. No previous chorea or rheumatic 
fever. Family history negative for rheumatic fever. 

Present Illness —Three weeks prior to admission 
the patient became clumsy and developed involuntary 
purposeless movements of her right arm. She chewed 
her tongue and was unable to feed herself. Speech 
was indistinct and gait clumsy. 

Physical Examination.—Physical examination re- 
vealed constant purposeless movements of the head 
and arms, hyperactive reflexes, and pendular knee 
jerks. Speech was rapid, clipped, and indistinct. The 
patient was unable to walk. There was a loud split 
Pz and a Grade 2 systolic murmur. 

Laboratory Findings—E. S. R., 29 mm/hr.; 
WBC, 11,600, with a normal differential. Fluoros- 
copy and ECG, normal. EEG showed abnormal dis- 
charges in the posterior quadrants, most prominent 
in the right occipital area. 

Hospital Course —It was necessary to pad the 
patient’s bed, since choreiform activity was uncon- 
trolled by heavy phenobarbital sedation. On the 
fourth hospital day therapy with corticotropin (37.5 
I. U., q. 6h.) was started. Within four days marked 
improvement occurred, and within seven days it 
was possible to discontinue phenobarbital sedation. 
Within three weeks only minimal choreiform activ- 
ity remained. From the 62d day of therapy the dose 
of corticotropin was tapered gradually until the 
drug was discontinued on the 72d day of therapy. 
Minimal chorea was still present at the time of dis- 
charge on July 9, 1952. 

Case 8 (Second Admission Sept. 6, 1952) —Mini- 
mal chorea persisted after discharge. One month 
later, with the onset of menstruation, she again 
developed gross involuntary movements of her ex- 
termities, indistinct speech, and clumsy gait. These 
symptoms persisted until admission three weeks 
later. 
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Physical Examination—Physical examination re- 
vealed constant involuntary raovements of her fin- 
gers and toes and random movements of her arms. 
Speech was rapid and halting, with clicking of the 
tongue. Cardiac auscultation revealed a reduplicated 

Laboratory Findings—E. S. R., 18 mm/hr.; 
WBC, normal; ECG was within normal limits. 
Repeat EEG revealed no change. 

Hospital Course.-—Nine days after admission, cor- 
ticotropin therapy (37.5 I. U. q. 6 h.) was started 
again. Improvement was prompt, and within two 
weeks only mild chorea persisted. From the 32d day 
of therapy the corticotropin dose was gradually 
tapered until the drug was discontinued on the 80th 
day. The patient was discharged fully ambulatory 
and asymptomatic. 

Case 9.—L. H., 12-year-old white boy, admitted 
Sept. 20, 1952. Episode of rheumatic fever and 
chorea, age 7 years. Hospitalized for continuous 
choreiform activity, 1949-1951. No family history 
of rheumatic fever. 

Present Illness;—One year prior to this admis- 
sion the patient had spent four months in this hos- 
pital for the treatment of chorea. Because of his 
unwholesome background a diagnosis of psychogenic 
chorea had been made, and the patient was treated 
by extensive psychotherapy. On discharge from the 
hospital he was placed in a foster home. The patient 
remained well, and psychotherapy was continued 
in the Child Guidance Clinic. During his summer 
vacation, nine months after discharge, he returned 
home. He was unable to adjust himself to the family 
situation and to the competition of his siblings. 
Approximately a month prior to admission he be- 
came hyperexcitable and developed involuntary 
twitching and his speech became indistinct and ex- 
plosive. The day prior to admission he developed 
marked purposeless movements of the extremities 
and an uneven staggering gait; on the day of ad- 
mission he complained of blurring of vision. 

Physical Examination.—Physical examination re- 
vealed constant choreiform movements of the ex- 
tremities and facial grimacing. Speech was slurred 
and explosive. There was a Grade 2 apical systolic 
murmur transmitted to the axilla. There were gen- 
eralized hyporeflexia and pendular knee and ankle 
jerks. 

Laboratory Findings.—E. S. R., 8 mm/hr.; WBC, 
normal; fluoroscopy and ECG, normal. EEG was 
diffusely abnormal. 

Hospital Course—A trial of inhospital psycho- 
therapy and phenobarbital sedation was given dur- 
ing the first two and one-half weeks of hospitaliza- 
tion. No improvement was noted in the patient’s 
condition; his activity seemed to increase. On the 
20th hospital day therapy with corticotropin (37.5 
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I. U. q. 6h.) was started. Within a week consider- 
able improvement was noted. From the 35th day 
the corticotropin dose was gradually tapered until 
the drug was discontinued on the 57th day. Minimal 
choreiform movements remained. On Jan. 11, 1953, 
the patient was discharged to a foster home, where 
he remained only a short while before returning to 
his own home. Since then he has been well, and all 
evidence of chorea has disappeared. His murmur 
progressively decreased in intensity; it has not been 
audible since six months after discharge. 

Case 10.—P. A., 14-year-old Mexican boy, ad- 
mitted Aug. 3, 1952. One previous attack of rheu- 
matic fever and chorea. Family history negative for 
rheumatic fever. 


Present Illness —Six weeks prior to admission 
the patient developed fatigability and anorexia. 
Two weeks later this was followed by the appear- 
ance of an involuntary coarse tremor of the right 
arm. Involuntery purposeless movements of his 
right leg, difficulty in chewing, and indistinct speech 
developed during the next 10 days. He also experi- 
enced a loss of memory for recent events, but re- 
tained a normal memory for remote events. 


Physical Examination.—Physical examination re- 
vealed gross involuntary movements, predominately 
of the right side. Speech was jerking, hesitant, and 
slightly slurred. The tongue protruded to the right, 
and there was questionable fasciculation. The grip 
of the right hand was extremely weak, and slow 
“milking movements” were felt when the patient 
grasped the examiner’s hand. There were no mur- 
murs. 

Laboratory Findings—E. S. R., 25 mm/hr.; 
WBC, normal. Fluoroscopy, normal. ECG showed 
an incomplete right bundle-branch block. 

Hospital Course—One week after admission, 
therapy with corticotropin-gel (50 I. U. b. i. d.) 
was begun. Inadvertently, no ascorbic acid was 
given. No response to this regimen was observed. 
On the 11th day of therapy the dose was increased 
to 75 I. U. b. i. d. Still no response was obtained. 
On the 26th day the dose was gradually tapered 
until the drug was discontinued on the 31st day. As 
the dose was being tapered some improvement was 
noted in his chorea, but on discharge the patient 
still had moderate activity. Repeat ECG revealed 
no change. Other cardiac findings remained normal. 


Case 11.—K. S., 8-year-old white girl, admitted 
March 5, 1952. Family history negative for rheu- 
matic fever. 

Present Illness —Three years prior to admission 
the patient had an episode of severe abdominal pain 
associated with a high fever. She was hospitalized 
a few days and then discharged, no diagnosis having 
been made. After this she occasionally complained 
of arthralgia. Two years prior to admission heart 
murmurs were noted, but these were not considered 
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to be of any significance. For a year prior to ad- 
mission she had episodes of epistaxis occurring once 
or twice a week. Three months before admission 
the patient developed fever and complained of severe 
pain in her wrists, elbows, knees, and neck, but no 
frank arthritis occurred. Simultaneously she de- 
veloped considerable emotional lability, nervousness, 
clumsiness of gait, and impaired manual and lingual 
dexterity. 

Physical Examination.—Physical examination re- 
vealed jerking movements of the extremities and 
indistinct explosive speech. The P. M. I. was diffuse 
in the fifth left intercostal space in the anterior 
axillary line. A systolic thrill was palpable over the 
cardiac apex. The rate was rapid (142). A Grade 
4 systolic murmur was heard over the apex and 
was transmitted along the left sternal border and 
into the axilla. P2 was loud. 

Laboratory Findings.—E. S. R., 29 mm/hr. (two 
days later, 42 mm/hr.) ; WBC, normal; fluoroscopy 
and x-ray revealed the heart size to be at the upper 
limits of normal as measured by the cardiothoracic 
ratio. Definite atrial enlargement and slight left 
ventricular enlargement were present. 

Hospital Course —On the third hospital day ther- 
apy with corticotropin (20 I. U. q. 6 h.) was begun. 
The E. S. R. returned to normal in seven days. 
Simultaneously there was a disappearance of fever 
and a marked diminution in choreiform movements. 
From the 14th day of therapy the corticotropin dose 
was gradually tapered until the drug was discon- 
tinued on the 23d day. The patient was discharged 
on April 2, 1952, with no evidence of chorea. Cardiac 
findings remained unchanged. On subsequent exami- 
nations the cardiac murmur became less intensive 
until it was no longer audible on her last visit, 
January, 1953. 


In Table 1 are summarized the clinical 
features of the above patients. Of the 13 at- 
tacks of chorea, 5 were initial attacks and 8 
represented recurrences. Four patients had a 
definite and one a questionable past history of 
rheumatic fever in which the major mani- 
festation was arthritis and/or carditis. Six 
patients had clinical, electrocardiographic, or 
fluoroscopic evidence of carditis. In each of 
these patients the E. S. R. was elevated dur- 
ing the pretherapy period and during the 
early period of therapy. In only one patient 
(L. M.), in whom no evidence of carditis 
was present, was the E. S. R. elevated ; this 
patient was menstruating. 

In Table 2 are summarized the data per- 
taining to hormone therapy in these patients 
and the results of this therapy. The duration 


of therapy before the initial dose of hormone 
was tapered ranged from 12 to 64 days, and 
the total duration of therapy ranged from 18 
to 80 days. In most of the cases initial im- 
provement occurred within the first week 
of therapy. In five patients the response 
noted was classified as “dramatic.” Two of 
these patients, D. I. and J. I., before therapy 
had severe encephalitic symptomatology. 
Both were stuporous and had such violent 
choreiform activity that they required a 
padded crib to prevent bodily harm. Within 
three days after the beginning of cortisone 
therapy, both were able to walk, talk, and 
feed themselves. Patient B. P. before therapy 
had such violent choreiform movements that 
he was thrown from his bed several times. 
Within three days after therapy with cortico- 
tropin had been initiated, only minimal 
choreiform movements remained. C. E., who 
initially was unable to feed herself, was able 
to do so the day following the initiation of 
corticotropin therapy. L. M. before therapy 
had such violent chorea that despite heavy 
phenobarbital sedation and quiet surround- 
ings she required bed padding and restraints 
to prevent bodily harm. Speech was incom- 
prehensible. Within four days after therapy 
with corticotropin was begun, the patient 
showed marked improvement, no longer re- 
quiring these precautions. Speech became 
comprehensible, and the patient was able to 
feed herself. In all with the exception of one 
patient marked improvement occurred within 
three days after the initiation of therapy. 
Only one patient in this series failed to show 
definite response to therapy. 


At the time of discharge from the hospital 
only four patients had shown complete cessa- 
tion of all choreiform activity. With the ex- 
ception of the patient who failed to respond 
to therapy, all the rest had minimal residual 
choreiform movements elicitable only on fine 
clinical testing. In all but one patient with 
carditis there occurred definite clinical and 
electrocardiographic improvement during 
therapy. In this patient (D. I.), the P-R in- 
terval which had been prolonged throughout 
therapy, had returned to normal by the time 
of the first and only clinic visit. 
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TABLE 1.—Hormone Therapy of Chorea 
Therapy 
Duration of Initial 
. Therapy Improvement Cardiac Status 
Initial Choreaon -— 
Patient Drug Dose Initial Total Days Degree Discharge Initial Discharge 
S E.N. Corticotropin 1.7 1.U./Ib./ 15 30 6 Marked Minimal Changing P-R normal; 
day M.I.* mur- M.I. less 
mur}; pro- intense 
longed P-R 
D.I Cortisone 3.3 mg./Ib./ 40 47 3 Dramatic None Prolonged P-R still 
day P-R; no prolonged 
murmurs no murmur 
J. 1 Cortisone 5.4 mg./Ib./ 20 42 3 Dramatic None Prolonged P-R upper 
i day P-R; no limits; 
io murmur normal 
| M.H Corticotropin 0.9 I.U./Ib./ 14 21 16 Marked Minimal Normal Normal 
day 
w.D Corticotropin 2 mg./Ib./ 23 29 7 Marked None Variable No murmur; - 
day murmur; normal 
Pe iner.; ECG 
T wave 
change ECG 
B.P Corticotropin 1.3 1.U./Ib./ 17 55 3 Dramatic Minimal Normal Normal » 
day 
C. E. Corticotropin 21.U./Ib./ 31 43 1 Dramatie Minimal Normal Normal 
1st day 
Adm 
C.E Cortieotropin-  11.U./Ib./ 12 18 3 Marked Minimal Normal Normal 
2d gel day 
Adm. 
L. M. Cortiecotropin 1.5 1.U./lb./ 64 72 4 Dramatie Minimal Changing Normal 
Ist day murmur 
Adm. 
L. M. Corticotropin 1.9 1.U./Ib./ 32 80 3 Marked Minimal Normal Normal 
2d day 
Adm. 
L. H. Corticotropin 2 1.U./Ib./ 35 57 3 Marked Minimal Murmur of Murmur 
day M.I.* disappears 
P.A Corticotropin- 2 1.U./Ib./ 15 31 Slight Moderate RBBB t RBBB t¢ 
gel day 
K. 8. Corticotropin 1.6 1.U./Ib./ “4 23 3 Marked None ae Murmur 
day Grade IV decreased 
* M.I. indicates murmur of mitral insufficiency. 
+ Right bundle-branch block. 
‘TABLE 2.—Clinical Features of Cases Selected for Hormone Therapy 
Clinieal 
Previous Evidence 
Age, Previous Arthritis Possible Precipitating Severity of of 
Patient Yr. Sex Chorea Carditis Factor Chorea E.S. R. Carditis 
é E.N. 9 M 1 ? ? Strep sore throat Severe Elev. Yes 
tt D. I. 4% M 0 None Onset of grand-mal Severe Elev. Yes 
epilepsy 
J. 1. 6 F 0 None Hospitalization of Severe Elev. Yes 
brother 
M. H. 12 F 2 Hip pain; None apparent Severe Nor. No 
abd. pain 
; W.D. 6 M 1 None Measles with ? strep Moder. Elev Yes 
sore throat severe 
A 14 M 1 1 attack Head injury Severe Nor No 
arthritis 
earditis 
C. E. 9 F 0 None Illegitimate pregnancy Severe Nor. No 
of mother + 
C.E 10 F 1 None Second illegitimate Severe Nor. No 
pregnancy of mother; 
tooth extraction 
L. M. 12 F 0 None ? Strep sore throat Severe Nor. ? 
L.M 12% F 1 None None apparent Severe Elev. No * 
L.H 12 M Several 1 attack Return to unwhole- Severe Nor. Yes 
arthritis; some competitive 
1 attack home environment 
carditis 
P.A. 14 M 1 Poly- None apparent Severe; Nor None 
arthritis; Hemi- 
carditis chorea 
K.8 8 F 0 ? ? Severe Elev. Yes i 
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COMMENT 


Since its overt manifestations are self- 
limited, chorea has been considered a benign 
disease. Recent long-term studies of chorea 
patients, however, cast doubt on this assump- 
tion. The delayed appearance of rheumatic 
heart disease, especially “pure’’ mitral steno- 
sis, is not an infrequent occurrence in pa- 
tients whose only symptomatology had been 
chorea.”* In another long-term study, Jacob- 
sen ** found practically no differences with 
respect to the degree and nature of residual 
cardiac damage between a group of patients 
in whom the initial manifestation of rheu- 
matic fever was chorea and a group in whom 
it was arthritis or carditis. Also it has been 
shown that in patients with chorea the risk 
of a recurrence of this or some other major 
manifestation of rheumatic fever is somewhat 
greater than that in patients whose initial 
symptomatology consisted of arthritis or 
carditis.** In view of these observations it 
seems that prevalent concepts of chorea as 
a benign disease must be revised. 

Severe psychic stress often has been noted 
to precede the onset of an attack of chorea. 
This has been the basis for the concept of the 
dichotomy of “rheumatic” and “nonrheu- 
matic’ chorea and has given impetus to at- 
tempts at psychotherapy in the latter. Such 
a nonspecific test as the sedimentation rate 
has been proposed as the criterion for dif- 
ferentiating between these two forms of 
chorea.** With the exception of three pa- 
tients in the present series, a severe physical 
or psychic stress was present in immediate 
temporal relation to the onset of the patient’s 
chorea (Table 1). As indicated in the Table, 
there was little correlation between the nature 
of the predisposing cause and the presence 
or absence of concomitant carditis or elevated 
E. S. R. Furthermore, although there is gen- 
eral agreement that the precipitating factor 
in most cases of exudative rheumatic fever 
is a preceding streptococcal infection, cases 
which apparently were precipitated by a 
severe psychic or physical stress have been 
reported not infrequently.” 

* It has been shown that in the early acute 
phase of rheumatic fever the 17-hydroxy- 


corticosteroid levels of the blood are elevated 
and that these levels progressively decrease 
until, after about the third week of the illness, 
they are lower than normal.* At this time 
circulating levels of corticotropin are in- 
creased, and, therefore, a state of relative 
adrenal cortex insufficiency exists. It has 
been observed many times that chorea does 
not coexist very frequently with acute exuda- 
tive rheumatic fever and that with the appear- 
ance of acute polyarthritis chorea often dis- 
appears. Chorea also has been noted to disap- 
pear during acute illnesses, such as measles, 
in which there is considerable stress (patient 
W.D.). In addition, it has been observed 
frequently that as the rheumatic fever pa- 
tient recovers in respect to his exudative 
manifestations chorea often appears. These 
clinical observations are in conformity with 
the steroid patterns observed in patients with 
rheumatic fever and chorea. Thus, whether 
the patient develops arthritis or chorea may 
depend upon the effective functioning level 
of the pituitary-adrenocortical system during 
the course of his disease process. 

Upon discontinuation of hormone therapy 
the concentrations of the plasma 17-hydroxy- 
corticosteroids are very low in patients 
treated with cortisone or corticotropin for 
either chorea or rheumatic fever.*° Despite 
these low concentrations of plasma 17-hy- 
droxycorticosteroids, in no patient did a 
clinical rebound in the form of a recurrence 
of the symptomatology of chorea occur. The 
reason for this, although not clear, might 
possibly be related to the absence of a pre- 
cipitating factor. It might also be pointed 
out that a parallel situation exists in patients 
with inactive rheumatic fever in whom low 
levels of 17-hydroxycorticosteroids are pres- 
ent and who do not develop any manifesta- 
tions of rheumatic activity in the absence of 
an appropriate precipitating cause. 

Therapy in chorea has been directed at 
control of the symptomatic manifestations 
rather than correction of the basic pathologic 
state. Many therapeutic agents have been 
employed.+ Of these, probably phenobarbital 


* References 2 and 3. 
+ References 26-34. 
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sedation has proved consistently most effec- 
tive, although in occasional patients, seem- 
ingly dramatic results have been associated 
with other forms of therapy.t Because of the 
common misconception that chorea is a 
benign disease, many of the precautions ob- 
served in the care of other rheumatic fever 
patients have been omitted in the care of 
these patients. 

Approximately 60% to 70% of all patients 
having rheumatic fever sooner or later have 
one or more recurrent attacks, and the risk 
of recurrence seems somewhat greater in the 
patient who has had chorea.** Therefore, 
prophylaxis seems as important in the patient 
with chorea as in the patient with rheumatic 
fever, and all chorea patients should be placed 
on either sulfonamide or penicillin prophy- 
laxis, according to the recommendations of 
the American Heart Association for the pre- 
vention of streptococcal infections. All pa- 
tients in this series received such prophylaxis 
while in the hospital, and all were discharged 
on continuous prophylaxis. 

Since the pathologic physiology of chorea 
has not been understood, therapy necessarily 
has been empirical, usually directed toward 
suppressing the overt manifestations of the 
disease. The demonstration that a state of 
relative adrenal insufficiency exists in pa- 
tients with this disease permits a more ra- 
tional basis for therapy. The abnormally low 
concentrations of circulating 17-hydroxy- 
corticosteroids can be increased either di- 
rectly by the administration of cortisone or 
Compound F or indirectly by the administra- 
tion of corticotropin. That these patients 
are capable of producing an adequate steroid 
level in response to corticotropin stimulation 
indicates that their state of adrenal insuffi- 
ciency is relative and not absolute.’ 

With the exception of one patient, each 
also received large daily supplemental doses 
of ascorbic acid.** It was originally suggested 
that the bettter clinical response to hormone 
therapy observed in patients given ascorbic 
acid was dependent upon the need of the 
adrenal cortex for this compound in order 


t References 26-34. 
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to produce adequate amounts of its steroids. 
With the demonstration of very high levels 
of 17-hydroxycorticosteroids in scorbutic 
guinea pigs which are lowered to near normal 
levels by the administration of ascorbic acid*® 
this rationale became untenable. It now ap- 
pears that ascorbic acid may function in the 
peripheral utilization of the 17-hydroxycor- 
ticosteroids.§ In this regard it should be 
noted that the only patient in the series who 
did not respond satisfactorily to corticotropin 
therapy was the one who received no ascorbic 
acid. 

The therapy of chorea should have two 
goals. The immediate goal is the control of 
the ofttimes violent purposeless movements. 
The long-term and by far the more important 
goal is the prevention of cardiac damage. 
Evidence has been reported recently that 
hormone therapy appears to be effective in 
preventing residual cardiac damage in pa- 
tients with rheumatic carditis.|| At the pres- 
ent time the number of patients with chorea 
treated with hormones is too few and the 
period of follow-up too short to attempt any 
evaluation of the effect of this therapy on the 
residual cardiac status. Therefore, the only 
evaluation that was made at this time was 
the effect of hormone therapy in the control 
of the symptomatology of chorea. Satisfac- 
tory and often dramatic control of the symp- 
tomatology was obtained in all but one of the 
patients of this series, and in this patient, 
some improvement did occur. 


SUMMARY 

The results of 13 courses of hormone 
therapy in 11 patients with Sydenham’s 
chorea are presented. 

In 12 instances a good symptomatic re- 
sponse was obtained. Some of the factors 
which may have accounted for the one failure 
of therapy are discussed. 

No attempt has been made to evaluate the 
effects of this therapy on the eventual cardiac 
status. 


§ Unpublished data. 
|| References 37 and 38. 
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SYDENHAM’S CHOREA 


The importance of antibiotic or chemo- 
therapeutic prophylaxis in patients who have 
had chorea is emphasized. 


Technical assistance was given by Doris F. 
Tippit, Mary C. O’Brien, and H. Beth Dowding. 
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fravenous Cholecystography 
with Cholografin in Snfants 


THOMAS E. REICHELDERFER, M.D. 
and 
JOYCE VAN HARTESVELDT, R.T., Baltimore 


This paper reports the use of Cholografin 
(disodium salt of N,N’-adipyl-bis-[3-amino- 
2,4,6-triiodo|-benzoic acid) for visualization 
of the gall bladder in infancy. Cholecystog- 
raphy has been difficult and unsatisfactory 
in this age group. These preliminary studies 
are presented because Cholografin appears to 
be superior to any of the contrast materials 
previously used for this purpose in the early 
months of life. 


Cholografin is identical with Biligrafin of 
Schering, A. G., and has been subjected to 
clinical trials in Germany which were re- 
ported in 1953.* Cholografin is a crystalline 
powder readily soluble to about 20% in 
water to give a colorless isotonic solution. 
It has a higher iodine content than other 
comparable contrast media. Cholografin is 
given intravenously and is excreted by the 
liver, the first traces appearing in the bile 
within a few minutes. The extrahepatic ducts 
may be visualized in adults within 15 to 20 
minutes following injection. Filling of the 
gall bladder begins at one hour and is maxi- 
mal at two to two and one-half hours. About 
90% of the drug is eliminated in the feces, 


Cholografin (disodium salt of N,N’-adipyl-bis- 
[3-amino-2,4,6-triiodo]-benzoic acid) was supplied 
by E. R. Squibb & Sons, Division of the Mathieson 
Chemical Corporation. 

From the Departments of Pediatrics and Radi- 
ology, The Johns Hopkins Hospital, and the Divi- 
sion of Maternal and Child Health, School of 
Hygiene and Public Health, The Johns Hopkins 
University. 

* References 1-4. 


and 10% or less is excreted by the kidneys. 
The route of excretion is altered when liver 
function is impaired ; the drug is then largely 
excreted by the kidneys within the same time 
period required by the normal liver. 

Nausea and occasional vomiting may fol- 
low injection of the drug. There is no change 
in liver function, renal function, blood pres- 
sure, or heart rate after injection. Fever, 
chills, recurrent icterus, and increasing liver 
damage was seen when Cholografin was ad- 
ministered to patients with jaundice and liver 
damage.*® 


Ptischel* used the identical compound 
Biligrafin in adults and obtained good visu- 


alization of the extrahepatic ducts 20 to 60 
minutes after injection and excellent chole- 
cystograms at 2 to 3 hours. Berk and co- 
workers,® in Philadelphia, using 40 to 60 ce. 
of 20% Cholografin in 30 adult patients, 
reported that of 9 with intact gall bladders, 
the common duct visualized in 6 and the gall 
bladder in 7; of 21 with gall bladders re- 
moved, the common duct visualized in 19. 
They noted that the quality and degree of 
visualization were equal to those of any other 
contrast material and that there was a good 
correlation between poor liver function and 
failure to eliminate the drug. No toxic effects 
or untoward reactions occurred in either 
series. 


Cholecystograms in infancy are difficult to 
obtain for the following reasons*: (1) im- 
maturity of the infant liver in its ability to 
excrete the various contrast media; (2) the 
small size of the gall bladder and its position, 
well embedded within the liver, especially 
during the early months of life; (3) the 
frequency of gas in the bowel obscuring the 
gall bladder, and (4) greater intestinal mo- 
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TABLE 1.—Comparison of Cholecystograms Made with Iodopanoic Acid and Cholografin * 


Age 
0-3 Mo. 4-6 Mo. 7-12 Mo 12-24 Mo. 
No. Per Cent No. Per Cent No. Per € ‘ent Per Cent 
Examined Visualized Examined Visualized Examined Visualized 1 a Visualized 
lodopanoic acid........ 17 47 10 60 13 54 14 93 
6 50 2 100 4 100 ale 


* When all infants under one year were grouped together and the two methods compared P = < 0.0005, i. e., this 


is a significant difference. 


bility with relaxation of the sphincter of Oddi 
or the infantile spiral valve of Heister in the 
cystic duct, which does not keep the cystic 
duct open. In the latter condition dye then 
in the hepatic duct cannot enter the gall 
bladder. 

Hrdlicka and co-workers,* using iodoalphi- 
onic acid (Priodax) orally (0.5-1.5 gm. per 
kilogram) and taking roentgenograms at 12, 
14, and 16 hours, were not able to visualize 
the gall bladder in any infant under 6 months 
of age. They were able to visualize 50% of 
the gall bladders in 4 infants 6 months to 
1 year of age; 75% in 4 infants 12 to 18 
months ; 60% in 5 infants 18 to 24 months ; 
50% in 8 children 2 to 4 years, and 94% in 
16 children 4 to 11 years. 

Harris and Caffey,’® using iodopanoic acid 
(Telepaque) and iodoalphionic acid in the 
same dosage as Hrdlicka, were able to visu- 
alize 60% of the gall bladders in 20 infants 
less than 3 years of age. The gall bladders 
were visualized in 6 of 12 infants less than 
6 months of age. Cholecystograms were 
most distinct in the majority of cases be- 
tween four and nine hours after administra- 
tion of the contrast material. 

The work done in the Harriet Lane Home 
was begun with oral triturated iodopanoic 
acid, which was added to the evening for- 
mula in a dosage of 0.5-1.0 gm. These in- 
fants were not given anything by mouth for 
nine hours before the roentgenograms were 
taken. A double dose was given when the 
gall bladder failed to visualize, and the ex- 
amination was repeated. No toxic reactions 
were encountered. Fifty-four infants were 
examined (Table 1). Cholecystograms of 
satisfactory quality were obtained in 8 of 17 
infants less than 3 months of age. As age 
increased, better results were obtained, 60% 
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visualization in infants 3 to 6 months of age, 
54% at 6 months to | year, and 93% from 
1 to 2 years. Two had biliary atresia, and 
their gall bladders were not visualized. With 
the above technique we were able to visualize 
the gall bladder of an infant 6 days of age, 
using an oral dose of 1.0 gm. 

Our attention was directed to Cholografin 
with the hope that it might have some use in 
delineating the hepatic ducts in infants sus- 
pected to have congenital biliary atresia. We 
first attempted cholecystograms and _ chol- 
angiograms in three rabbits, using 0.6 cc. of 
20% Cholografin per kilogram intravenously. 
This was based on a 40 cc. dose for a 70 
kg. adult. Double and triple doses were also 
used, and roentgenograms were taken at 10, 
20, and 30 minutes and 1 and 2 hours. The 
gall bladders were visualized in situ in the 
rabbits receiving the largest and smallest 


Fig. 1—Rabbits were killed two hours after in- 
jection of Cholografin, and the livers and gall 
bladders were removed and x-rayed. No extra- 
hepatic ducts are seen. Gall bladders of Nos. 1 and 
3 visualized in situ. No. 2 was not visualized. Note 
how the gall bladder in 2 is embedded well within 
the liver and is still visualized poorly even though 
the contrast material has been concentrated there. 
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doses at two hours. All animals were killed 
and the livers and gall bladders removed 
and x-rayed. All three then showed suffi- 
cient contrast medium in the gall bladder ; 
no hepatic ducts were visualized at any time 
(Fig. 1). 

Two infants were then given the drug in a 
dosage calculated in one by weight, as above, 
and in another by using body surface area. 
No essential difference was noted in the 
results, and thereafter dosage was calculated 
at 0.6 cc. per kilogram. A double dose was 
used with no ill effect for infants whose gall 
bladders were not visualized on the initial 
examination. The first infants studied were 
given nothing by mouth for four to six hours 
before Cholografin was injected, but later 
infants received the contrast material be- 
tween feedings. A subcutaneous skin test 
was done to rule out sensitivity to the drug, 
and the Cholografin then was injected slowly 
over a five-minute period. 

Both posteroanterior and left anterior ob- 
lique views were taken on the first few in- 
fants. Only posteroanterior views were taken 
in later studies, as the oblique view proved 
of little value because of overlying gas shad- 
ows. As motion was a prime problem a 0.1 
second exposure was employed with 200 ma., 
a 40 in. (102 cm.) focal film distance, and 
a Potter-Bucky diaphragm. A range of 54 
to 65 kvp was used. Initially films were 
taken at intervals of 10 minutes after injec- 
tion of the Cholografin. As more experience 
with the drug was obtained and owing to the 
failure to demonstrate the hepatic ducts with 
these early films, exposures were made at 
one, two, three, and four hours. 

No phlebitis or inflammation was noted 
at the sites of injection. The small amounts 
extravasated into the tissues caused no dam- 
age. No untoward reactions were encountered 
with Cholografin, nor were any later toxic 
effects seen. One infant developed hiccup of 
short duration. 

Sufficient concentration of Cholografin to 
render the gall bladders radiopaque appeared 
within 30 minutes to 4 hours. Cholecysto- 
grams of diagnostic quality were obtained on 
the first attempt in 8 of 12 infants (Tables 1 
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Fig. 2.—Cholecystograms. A, infant, 114 months 
of age, posteroanterior projection, 1.2 cc. of Cholo- 
grafin per kilogram at four hours. Note how the 
gall bladder is almost obscured by the liver shadow. 
B, infant 7 months of age, posteroanterior view, 
0.6 cc. per kilogram at two hours. C, infant 5 
months of age, same projection, 0.6 cc. per kilo- 
gram at two hours. 


and 2, Fig. 2). The gall bladder in a ninth 
infant was visualized when a double dose 
was used. The gall bladder in a 39-day-old 
infant was poorly visualized as a result of 
overlying gas shadows in the bowel; this 
film was interpreted as not being satisfactory 
for diagnostic purposes. The gall bladders 
were not visualized in a premature infant 
and in an infant with inspissated bile syn- 
drome. In none were the extrahepatic ducts 
seen. All of the infants were under one year 
of age, and eight were under 6 months. The 
youngest infant was one-half month of age. 
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INTRAVENOUS CHOLECYSTOGRAPHY IN 


In no cases was there evidence that the 
material was being excreted by the kidney. 

It is our view that Cholografin presents 
an excellent agent for cholecystography in 
infants. It is easily injected, with little tissue 
reaction, and is rapidly excreted by the liver 
of infants in less time than any other con- 
trast material. Because of its high iodine 
content, sensitivity reactions will probably 
be encountered in allergic patients, but no 
untoward reactions were encountered in our 
small series. Infants are able to excrete 
contrast material in sufficient quantity to 
render the gall bladder radiopaque. This 
function appears to improve as the infant 
matures. The degree of success of chole- 
cystography in infants is probably somewhat 
greater than that obtained with any contrast 
material previously used. 


SUMMARY 


Oral triturated iodopanoic acid in a dose 
of 0.5 to 1.0 gm. gave satisfactory results in 
47% of the gall bladder series in 17 infants 
under 3 months of age. Fifty-four infants 


up to 2 years of age were examined; 63% 
visualized their gall bladders. The youngest 
in which the gall bladder was visualized was 
6 days of age. 


Intravenous Cholografin in dosage of 0.6- 
1.2 gm. per kilogram gave satisfactory chole- 
cystograms in 9 out of 12 infants, or 75%, 
under 8 months of age, 8 were less than 6 
months of age. The youngest in which the 
gall bladder was visualized was 114 months 
of age. Visualization took place 30 minutes 


INFANTS—CHOLOGRAFIN 


to 4 hours after injection. The extrahepatic 
ducts were not seen in any infant. 

No untoward reactions or toxic effects of 
the drugs were encountered in either series. 
Infants are able to excrete contrast material 
from the liver. As the infant matures this 
function appears to improve. 
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Methylbenzethonium 


in ths of Shin of Sn fants 


ARTHUR LIPSCHUTZ, M.D. 
and 
CARL C. FISCHER, M.D., Philadelphia 


Diaper rash (ammonia dermatitis) has 
been demonstrated to be caused by urea- 
splitting organisms which act on the urine 
to produce ammonia.’ Several antiseptics 
have been reported to be effective against 
these bacteria. 

The reports * that poisoning of infants oc- 
curred by transcutaneous absorption of boric 
acid used as an ointment or powder on areas 
of diaper rash stimulated us to make a fur- 
ther selective evaluation of the toxicity and 
efficacy of the antiseptic methylbenzethonium 
chloride in controlling diaper rash and inter- 
trigo. Available commercially,¢ the antiseptic 
was studied in the form of a dusting powdert 
and in an ointment.§ 


GENERAL PLAN OF STUDY 


Methylbenzethonium chloride diaper rinse and 
the ointment were already patch-tested and re- 
ported on.|| The following plan of study was there- 
fore adopted. 

1. Bacteriological studies against urea-splitting 
organisms of corn starch and 1: 1800 methylbenze- 
thonium chloride applied as a dusting powder. 


From the Division of Pediatrics, The Hahne- 
mann Medical College and Hospital of Philadelphia. 

* References 2 and 3. 

+ Methylbenzethonium chloride was supplied as 
Diaparene Chloride by the Pharmaceutical Division 
of Homemakers’ Products Corporation, New York 
10, N. Y. 

t Hardy, L. M.: Personal communication to 
Homemakers’ Products Corporation, Dec. 8, 1952. 

§References 6 and 7. 


|| References 4-7. 
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2. Sensitivity studies of dusting powder applied 
to skin and when inhaled. 

3. Clinical studies to evaluate this antiseptic baby 
powder (alone, with the base only, and with the 
diaper rinse) in the prevention and treatment of 
ammonia dermatitis (diaper rash) and of intertrigo, 
plus clinical testing of the ointment, with and with- 
out the antiseptic. 

A. Bacteriological Studies—Seven sterile diapers 
were dusted freely with the baby powder. A piece 
of filter paper was placed on each diaper and the 
paper was saturated with 10 cc. of urine heavily 
inoculated with Bacterium ammoniagenes. The 
diapers were wrapped in brown paper and incubated 
for 48 hours. The same procedure was repeated 
with diapers which had been dusted with a borated 
talcum powder (control powder). After 48 hours 
the packages were opened. 

Four halves of the filter paper in four different 
diapers were placed in 100 cc. of sterile water. One, 
two, and three loopfuls of each flask were streaked 
on plates of nutrient agar. After incubation for 96 
hours the plates were examined with the following 
results : 


No. Colonies 
Test (methylbenzethonium chloride with 

Test (methylbenzethonium chloride with 

Test (methylbenzethonium chloride with 


The growth of B. ammoniagenes was thus dem- 
onstrated to be markedly inhibited in those diapers 
dusted with the test baby powder, but there was 
luxuriant growth of organisms in those control 
diapers dusted with 5% borated talc, or the corn- 
starch without the antiseptic. 

B. Sensitivity Studies —(a) Fifty healthy in- 
fants and children ranging in ages from 3 weeks 
to 5 years were skin-tested with patches treated 
with methylbenzethonium chloride powder. The 
patches were left in contact with the skin for 
48 hours. One child developed an erythema which 
cleared in 48 hours. All the other children showed 
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no skin reaction. When the patch tests were re- 
applied after 10 days on the same children no 
reactions were noted. 

(b) Ten adult rats on a stock diet were ex- 
posed to methylbenzethonium chloride dusting pow- 
der and to 5% borated talc in the following man- 
ner. An insufflator using a laboratory compressed 
air pump was led to a glass funnel under which 
each rat was placed. On exposure to the powder 
the rats made attempts to escape. After a few 
seconds they cowed into a corner for the 10 minutes 
of exposure to the powder. There were no reactions 
such as struggling, licking or pawing movements, 
conjunctivitis, respiratory difficulties, or convul- 
sions with either methylbenzethonium chloride dust- 
ing powder or 5% borated talc. 

C. Clinical Studies—Two hundred infants 3 
months to 2 years of age, with ammonia dermatitis, 
were treated with methylbenzethonium chloride 
powder. 

(a) The criteria for diagnosis of ammonia der- 
matitis were location (areas of skin in contact with 
urine-soaked diapers or bed clothes), type of rash 
(mild, erythema; moderate, papular vesicular, pus- 
tular; severe, ulceration including meatus ulcer), 
and ammonia odor. The criteria for diagnosis of 
intertrigo were location (folds of skin, especially 
the groin), type of rash (erythema and exudation 
limited to the folds), and type of infant (usually 
obese infants improperly cleaned and bathed). 

(1) Fifty infants were treated with methylben- 
zethonium chloride powder alone. The powder was 
dusted on the infant after each diaper change and 
at bedtime (an average of seven times a day). The 
diapers were washed with a mild soap and rinsed 
thoroughly. Diapers were changed usually within 
one-half hour after soiling except during sleep. 

(2) Fifty infants were treated with methylben- 
zethonium chloride powder, as above, plus methyl- 
benzethonium chloride tablets rinsed into the di- 
apers. 

(3) Fifty infants were treated with methyl- 
benzethonium chloride powder, as above, plus 
methylbenzethonium-chloride-rinsed night diapers 
only, two such diapers being placed on the infant 
and left on throughout the night until normal awak- 
ening the following morning. 

(4) Fifty infants were used as controls. These 
infants were dusted freely after each diaper change 
and at bedtime with a commonly used cornstarch 
not containing methylbenzethonium chloride. The 
diapers were washed with a mild soap and rinsed 
thoroughly. 

All infants were treated for 10 days. The results 
are found in Table 1. 

(b) The efficacy of methylbenzethonium chloride 
in a cornstarch base and a control powder was 
investigated in the treatment of intertrigo using 


100 infants 3 months to 2 years of age as subjects 
(Table 2). Fifty infants were treated with methyl- 
benzethonium chloride powder after each diaper 
change and at bedtime (an average of seven times 
a day). These were alternated with 50 infants simi- 
larly treated with a control powder. Routine skin 
and diaper care was observed. 

D. Efficacy of Ointment for Ammonia Derma- 
titis—One hundred infants were studied over a 


TasLe 1.—Results of Dusting-Powder Treatment 


Methylbenzethonium chloride dusting powder 
plus all methylbenzethonium-chloride-rinsed 
diapers 


Methylbenzethonium dusting powder plus 
methylbenzethonium-chloride-rinsed night di- 
apers only 


Control powder 
Cleared 


TABLE 2.—Results of Dusting-Powder Treatment 
of Intertrigo 


Unim- 
Cleared proved 
50 cases (methylbenzethonium ehloride 
powder) 


50 eases (control powder) 


TABLE 3.—Results of Ointment Treatment of 
Ammonia Dermatitis 


Unim- 
Cleared proved 
50 eases (methylbenzethonium chloride 
ointment) 
50 eases (base without 
thonium chloride) 


methylbenze- 


three-month period. Alternate infants were treated 
with methylbenzethonium chloride ointment or the 
base without the active ingredient, methylbenzetho- 
nium chloride. In all cases the ointment was applied 
after each diaper change and on retiring for the 
night (an average of seven times a day). The re- 
sults are shown in Table 3. 


COMMENT 


This study corroborates the findings of 
other investigators that methylbenzethonium 
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chloride has a high bactericidal effect against 
B. ammoniagenes with absence of toxicity 
or allergenicity. Nagamatsu and co-workers ® 
reported no toxic, irritating, or allergic re- 
actions in extensive animal studies. Hardy § 
found the dusting powder to be hypoaller- 
genic and effective in comparing it and its 
cornstarch base in 57 cases of ammonia 
dermatitis. 

Methylbenzethonium chloride is most ef- 
fective when the water-miscible ointment or 
powder is combined with methylbenzetho- 
nium-chloride-rinsed diapers. The powder 
and ointment are slightly less effective with- 
out the diaper rinse, apparently because they 
are washed away from the skin with each 
urination. The results of using the powder 
on intertrigo and the skin irritations asso- 
ciated with the care of orthopedic or frac- 
ture cases with casts were good. 

There seems to be no practical antiseptic 
effect of 5% borated tale against urea-split- 
ting organisms. Therefore, aside from any 
debate as to its toxicity, we concur that 5% 
borated tale is not indicated for ammonia 
dermatitis.# 

An interesting marginal note in our clini- 
cal experience is the increasing frequency 
of contact dermatitis due to inadequate home 
rinsing of detergents and soaps from laun- 
dered diapers. This condition was noted 
among our rejected cases (not ammonia 
dermatitis) where an antiseptic protective 
coating, such as Peri-Anal Creme,* was 
indicated.® 

SUMMARY 


The efficacy of methlybenzethonium chlor- 
ide as a dusting powder and water-miscible 
ointment was evaluated in ammonia derma- 
titis (diaper rash). 


{ Hardy, L. M.: Personal communciation to the 
authors, Dec. 8, 1952. 

# References 2 and 3. 

* Supplied as Diaparene Peri-Anal. 


The powder proved about 80% effective 
and the ointment 85% when each was used 
alone. When combined with methylbenze- 
thonium-chloride diaper rinse, the efficacy 
approximated 100%. 

There was no demonstrable toxicity or 
allergenicity in the concentrations used in 
any of the forms tested. 

Methlybenzethonium chloride baby powder 
also proved to be effective in treating in- 
tertrigo and appears to be of value in the skin 
care in orthopedic and fracture cases in casts. 
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Effect of Corticotropin on Aetivity 


M. BOGIN, M.D. 

S. P. GOTTFRIED, Ph.D. 

and 

N. V. LEVYCKY Jr., A.S., Bridgeport, Conn. 


It has long been observed that the adrenal 
cortex of the newborn child differs morpho- 
logically from that of the older child or the 
adult. With the advent of corticotropin 
(ACTH) and more precise analytical pro- 
cedures, studies were initiated to determine 
whether the adrenal cortex of the newborn 
infant responds as actively to stress as does 
the older child or the adult. 

Klein and Hanson * reported less response 
to corticotropin in infants during the first 
week of life than in infants over a week old, 
as determined by the eosinophile response. 
However, Bergstrand and co-workers * have 
challanged the valiaity of the eosinophile 
measurements as evidence of adrenocortical 
activity. Read and co-workers * administered 
corticotropin to infants and determined 
adrenocortical activity by measuring the 
urinary output of 17-ketosteroids and cor- 
ticosteroids. They observed a response to 
corticotropin in the newborn infant when 
sufficient hormone was injected. However, 
only 10 infants were used, and the cortico- 
tropin preparations were arbitrarily stand- 
ardized and administered. 

Consequently, it was decided to select a 
larger group of clinically well newborn 
babies and to study the response of the 
adrenal cortex to known amounts of cor- 
ticotropin by determining the variation in 
the urinary excretion of the 17-ketosteroids 
and of potassium as well as changes in the 
plasma protein and potassium levels. It was 


From the Pediatric and Biochemistry Depart- 
ments, Bridgeport Hospital. 


expected that an increase in adrenocortical 
activity would be reflected by an increase in 
the excretion of the 17-ketosteroids and of 
potassium and by a decrease in the plasma 
proteins and the plasma potassium. 


METHODS 


Four groups of clinically well newborn babies 
1 to 5 days old were chosen for study. The babies 
were all boys, to facilitate the collection of urine 
specimens. The first group consisted of 10 babies. 
It was impractical to obtain 24-hour urine speci- 
mens, since the infants are brought to their mothers 
during the day. However, since infants void fre- 
quently, it was felt that a specimen collected ove. 
an eight-hour period could be considered repre- 
sentative. 

At 10 p. m. a rubber cot was inserted over the 
penis. The rubber cot was secured by means of 
Scotch tape and adhesive and was attached by means 
of a rubber band to a piece of glass tubing leading 
into a catheter which then led into a urine bottle. 
This is illustrated in the Figure. Urine was col- 
lected until 6 a. m. the following morning, the 
2 a. m. feeding being omitted. On this and on all 
succeeding urine specimens the total 17-ketosteroids 
were determined by a modification of the method of 
Zimmerman and co-workers,* and the potassium by 
the flame photometer. 

At 8 a. m. of the same day, capillary blood from 
the heel was collected in heparinized capillary tubes 
as described in a previous publication. Hematocrit 
readings were taken. One-tenth milliliter of the 
plasma was measured out for the potassium deter- 
mination, while the total plasma proteins were de- 
termined on 0.03 ml. plasma by a micro modification 
of the biuret reaction. That same night, at 9:45 
p. m., four to five units of corticotropin in gelatin 
solution were injected intramuscularly, and the en- 
tire outlined procedure was repeated, including 
urine collection starting at 10 p .m. that night and 
capillary blood specimens at 8 a. m. the following 
morning. 

The second group consisted of eight newborn 
babies. Here the dose of cortropin-gel was doubled, 
8 to 10 units being administered. In this group 
48 hours instead of 24 hours were allowed to elapse 


* References 4 and 5. 
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Illustration of the apparatus used for collecting 
urine from male infants. 


in some of the babies between the collection of the 
first urine specimen and the administration of the 
corticotropin, with the subsequent collection of urine 
and blood. 

Since a solution of corticotropin in gelatin is 
slow-acting, a third group of five newborn babies 
was taken and 10 units of an aqueous solution of 
corticotropin (Acthar, the Armour Laboratories), 
which is faster acting, was administered intramus- 
cularly. 

In order to determine whether any response ob- 
tained to corticotropin in the above three groups 
might not have been an artifact and have been due 
merely to the normal physiological development of 
the baby, a fourth group, consisting of five newborn 
babies, was studied. The same procedures and de- 
terminations carried out on the previous three 
groups were also performed on this group, either 24 
or 48 hours apart, no corticotropin being admin- 
istered. 

RESULTS AND COMMENT 


Tn the Table are listed the results obtained 


on 23 baby boys, 1 to 5 days of age, to whom 
corticotropin was administered. The plasma 
potassium revealed no consistent variation 
after corticotropin. A decrease, which would 
indicate an adrenocortical response, was ob- 
served in but four cases, with an increase 
occurring in seven cases. The levels were 
somewhat higher than in the case of adults. 
Of a total of 28 determinations without cor- 
ticotropin, the values ranged from 3.98 to 
6.98 mEq./L., with a mean of 4.95. Like- 
wise, no consistent change in the plasma 
proteins after corticotropin administration 
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was obtained. The plasma proteins were all 
within the normal range before corticotropin, 
with the exception of four cases which were 
low (less than 6.0 gm. per 100 cc.). 

Sixteen of the 23 babies to whom cor- 
ticotropin was given showed a significant 
increase in the urinary excretion of potas- 
sium. However, of the five babies (4a-4e) 
to whom no corticotropin was administered, 
all reve;led an increase in the urine potas- 
sium aiteyv < lapse of 24 or 48 hours. Con- 
seque.." tne increase in the urine potas- 
sium af -r corticotropin cannot be considered 
a pos ye adrenocortical response. 

T -:se same five control babies to whom 
no corticotropin was administered all re- 
vealed no increase in the urinary ketosteroids. 
In fact, four of the babies showed a decrease 
of 10%-45% after a lapse of 24 or 48 hours. 
Consequently, an increase, even small, in 
the urinary output of 17-ketosteroids must 
be considered an index of an increased re- 
sponse of the adrenal cortex to corticotropin. 
In evaluating the results in the Table, an 
increase of at least 20% in the urinary keto- 
steroids is considered a positive response. 
It is felt that this figure will take into ac- 
count the error involved in the determina- 
tion, 

On this basis, 6 of 10 infants responded 
to corticotropin in Group 1, 4 of 8 infants 
in Group 2, and 2 of 5 infants in Group 3. 
This makes a total of 13 of 23 infants that 
showed an adequate response to cortico- 
tropin. These results also indicate that doubl- 
ing the dose of corticotropin in gelatin had 
no effect on the ketosteroid excretion ; while 
of the two corticotropin preparations used, 
the slow-acting solution in gelatin produced 
a more marked response than the faster- 
acting aqueous solution. 

The results of the control group (4a-4e) 
indicate that a drop ‘n the excretion of the 
ketosteroids is to be considered normal in 
the age group studied and may be attributed 
to the fact that the entire source of the 17- 
ketosteroids is not the infant himself. Part 
found in the urine may be maternai in origin. 

In contrast to the evidence presented by 
other investigators, such as Bongiovanni,’ 
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EFFECT OF CORTICOTROPIN ON ACTIVITY OF ADRENAL CORTEX 


Comparison of the Urinary 17-Ketosteroids, Urinary Potassium, Blood Hematocrit, Plasma Potassium, 
and Plasma Proteins, Before and After the Injection of Corticotropin 


4-5 Units of Corticotropin in Gelatin Solution 


Before Corticotropin Administration Injected Intramuscularly 


Urine Urine 
Ex- 17-Keto-  Uri- Ex- 17-Keto- Uri- 

ereted steroid nary K Plasma Plasma ereted steroid nary K Plasma Plasma 

10p.m.-  Ex- Ex- HCT., K, Protein, 10p.m.- Ex- Ex- HCT., K, Protein, 
Age, 6a.m., creted, creted, Per mEq./ Gm./ Age, 6a.m., ereted, creted, Per mEq./ Gm./ 

Child Days Ml. Meg. Mg. Cent L. 100 Ce. Days 1. Mg. Mg. Cent L. 100 Ce. 
la 2 ll 0.91 27.5 69 4.95 6.55 3 100 1.80 75.0 68 5.05 6.55 
1b 1 7 0.64 29.0 47 4.27 5.59 2 76 0.94 45.6 45 4.55 6.25 
le 2 36 0.41 18.0 62 4.25 6.05 3 60 0.66 30.0 64 5.15 5.59 
ld 3 83 0.60 37.0 61 4.75 6.55 4 70 0.83 34.2 60 4.85 5.59 
le 2 9.5 0.34 14.0 62 5.36 6.53 3 42 0.41 25.8 62 5.28 5.06 
If 1 17 0.53 23.8 62 4.83 5.82 2 24 1.10 28.8 62 5.42 7.00 
lg 2 65 1.20 49.4 59 5.14 6.78 3 MM 0.92 57.0 57 5.04 6.53 
Ih 3 50 0.72 42.5 5 5.30 6.05 4 103 0.94 93.8 52 5.38 6.65 
li 1 12 0.76 8.8 51 4.36 6.31 2 86 0.72 66.0 56 4.70 6.84 
1j 2 8 0.61 12.0 69 4.82 7.22 3 30 0.64 69.0 56 4.40 7.34 

8-10 Units of Corticotropin in Gelatin Solution 
Injected Intramuscularly 

—~ 
2a 2 61 0.67 14.6 69 5.58 6.41 4 130 0.87 58.5 61 5.08 6.59 
2b 2 24 0.55 14.4 60 5.58 6.84 4 30 0.69 20.8 58 5.96 6.84 
2e 1 26 0.62 63.4 53 5.30 6.34 3 32 0.62 33.0 50 6.38 6.34 
2d 2 37 0.59 34.0 65 5.62 7.12 4 39 0.67 40.3 55 5.82 6.84 
2e 2 10 0.80 13.0 58 6.18 6.03 4 85 1.10 70.0 60 6.22 6.66 
2f 1 5 0.45 6.1 69 5.48 6.19 2 33 0.49 14.5 78 5.79 6.31 
2g r | 35 0.69 28.7 61 5.90 5.66 3 49 0.78 40.6 58 5.68 6.03 
2h 3 13 0.33 9.7 63 5.42 5.78 4 38 0.40 43.7 61 6.20 5.60 

10 Units of Corticotropin in Aqueous Solution 
Injected Intramuscularly 

3a 3 65 0.65 32.5 67 6.24 5.40 4 52 0.85 48.4 62 6.20 5.28 
3b 1 8 0.46 13.6 62 5.34 7.68 2 6 0.40 12.1 60 4.92 7.12 
3e 3 40 0.78 16.0 45 5.04 6.84 4 80 1.50 61.6 45 5.06 6.84 
3d 3 92 0.62 21.2 56 ).02 6.31 4 52 0.65 27.0 52 4.56 6.44 
3e 1 ll 0.82 22.6 60 5.26 7.68 2 75 0.80 20.8 56 5.10 7.91 

No Cortieotropin Administered 

4a 3 17 0.52 11.1 68 5.66 7.12 4 16 0.33 19.2 60 5.68 6.84 
4b 2 27 0.96 12.7 62 3.98 6.03 4 50 0.52 21.0 60 4.06 6.31 
4e | 17 0.88 7.0 07 5.16 6.56 3 57 0.86 35.3 58 5.42 6.78 
4d 2 30 0.67 12.0 70 5.02 6.36 3 65 0.48 29.9 66 5.10 6.38 
de 2 sy 0.94 39.2 5d 6.30 6.31 4 77 0.83 69.3 52 6.20 6.80 
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that extremes of urine volumes may affect 
17-ketosteroid excretion, no such results were 
obtained in this study. Control group 4a-4e 
reveals that in four cases where the urine 
volume was increased anywhere from 40% 
to 300%, the 17-ketosteroid excretion either 
remained unchanged or decreased. In no 
case was there an increase in ketosteroid 
excretion with an increase in urine volume. 


SUMMARY 


The activity of the adrenal cortex of 23 
newborn baby boys 1 to 5 days old was 
studied by injecting corticotropin and col- 
lecting urine samples for 17-ketosteroid and 
potassium excretions and blood samples for 
plasma potassium and protein levels. Five 
babies to whom corticotropin was not ad- 
ministered were used as controls. 

Of the above tests, only the urinary ex- 
cretion of 17-ketosteroids indicated a positive 
response to corticotropin. This was obtained 
in 13 of the 23 baby boys. 
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Congenital y Dysfunction 
( Vephrogenic Snsipidus ) 


Report of a Case Complicated by Calcifications in the Renal Pedicle 


LEO J. FLAX, M.D. 
and 
ISADORE GERSH, M.D., Denver 


In their discussion of diabetes insipidus, 
Holt and McIntosh ' consider the pathogen- 
esis of this syndrome as being due to either 
intracranial pathology, a defect in renal func- 
tion, or a spurious diabetes insipidus due to 
transient excessive fluid intake. In recent 
years several unusual cases of polyuria unaf- 
fected by vasopressin injection (Pitressin) 
have been described. They have been re- 
ported under various titles, such as “A Con- 
genital Defect of Water Metabolism’”?; 


“Nephrogenic Diabetes Insipidus”*; “Con- 


genital Diabetes Insipidus Resistant to 
Treatment with Pitressin,”* and “Diabetes 
Insipidus in Infancy Resistant to Pitressin.’”® 
All of these cases represent instances of dia- 
betes insipidus in which excessive volumes 
of urine of low specific gravity are excreted 
due to defective renal tubular physiology. 

This report deals with a new member of 
the family discussed by Williams and Henry 
(Fig. 1) who had, in addition to the func- 
tional renal disability, peculiar calcific de- 
posits in the right kidney pedicle. 


REPORT OF CASE 
S. N., a white boy born July 30, 1951, was first 
seen in the office (by L. J. F.) at the age of 2 
weeks because of failure to gain weight. Normal 


TRANSMISSION OF DIABETES INSIPIDUS FROM FEMALES TO MALES 


O FEMALES 
oO MALES 
@ insiPious 


Fig. 1—Family tree of patient S. N. Dotted portion has been added to chart from article by Williams 
and Henry. Reproduced with permission from Williams, R. H., and Henry, C.: Annals of Internal Medi- 


cine, American College of Physicians, Lancaster, Pa. 
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CONGENITAL RENAL TUBULAR DYSFUNCTION 


delivery at term followed an uneventful pregnancy. 
The birth weight was 7% lb. (3400 gm.). At first 
he was breast-fed, but because he did not suck well 
he was placed on formula. It was noted at one 
month of age that he had a low-grade fever and 
appeared to be somewhat dehydrated. At 2 months 
of age, because of recurring vomiting, diarrhea, and 
fever, he was admitted to Denver Children’s Hos- 
pital. The patient’s mother was convinced by this 
time that her infant was a “water baby.” This term 
had been used by her family for several generations 
to describe afflicted members. 


Physical examination revealed a seriously ill, 
dehydrated, and marasmic infant. The skin was pale 
and of poor turgor. The temperature was 100.6 F., 
height 22% in. (57.2 cm.), and weight 8 Ib. 12% oz. 
(3980 gm.). He appeared to be acidotic and in a 
state of collapse. His blood CO:-combining power 
was 16 mEq/liter ; serum chlorides, 119 mEq/liter ; 
serum sodium, 166 mEgq/liter; serum potassium, 
5.0 mEq/liter; N. P. N., 68 mg/100 ml.; serum 
calcium, 11 mg/100 ml; serum phosphate, 7.1 mg/100 
ml., and serum alkaline phosphatase, 27.7 Bodansky 
units. Erythrocytes 2,900,000; hemoglobin 10.5 gm. 
per 100 cc.; white blood cells 11,500; 35% granulo- 
cytes; 62% lymphocytes; 3% monocytes. Repeated 
blood cultures were negative. Urinalysis on ad- 
mission showed specific gravity of 1.016, acid re- 
action, negative for sugar and albumin, and sedi- 
ment showed an occasional white cell. Twenty-four- 
hour urine collection showed an average of 1000 cc. 
per day, with a specific gravity never exceeding 
1.010 and usually around 1.002. 

With correction of fluid and electrolyte balance, 
the general condition improved. Multiple small 
blood transfusions were administered. There was 
an irregular febrile course with a temperature range 
from 98 to 103.8 F degrees; his temperature was 
normal only when the infant was getting at least 
2000 cc. of fluid per day. At first the intake was 
supplemented parenterally, but as the child’s con- 
dition improved he took increasing quantities of 
water by mouth in addition to his formula. It was 
amazing how much fluid this 2-month-old infant 
could consume. He would take 6 to 8 fluidounces 
(177.4 to 236.6 cc.) of formula followed in two 
hours by 6 to 8 fluidounces of water, and this con- 
tinued around the clock. Excretion kept pace with 
the huge intake. Vasopressin tannate (Pitressin 
Tannate) given in doses of 0.2 cc. and 0.3 cc. intra- 
muscularly did not diminish the large output, nor 
was there any change in urine specific gravity. 

Films of the skull revealed no abnormality. Re- 
peated intravenous urograms showed good excre- 
tion by the left kidney, which was thought to be 
slightly larger than average. On the right side a 
calcific density occupied the region of the renal 
pelvis (Fig. 2); excretion was poor, there being 
only a small amount of dye visualized in two major 


Fig. 2.—Flat film of abdomen. Note unusual calci- 
fications in area of right renal pelvis. 


calyces. No dye was seen in the renal pelvis. Cyst- 
oscopy with the McCarthy miniature cystoscope 
was attempted, but obstruction encountered at the 
perineoscrotal juncture could not be passed. Be- 
cause of the urographic findings it was felt that 
exploration of the right kidney was indicated, but 
surgery was deferred until the patient’s condition 
could be improved. He was discharged from the 
hospital Oct. 22, 1951. 

At home his mother allowed him to have fluids 
as he wished. His progress at first was encouraging, 
but after three weeks he again had difficulty in re- 
taining fluids, and he became acutely ill and de- 
hydrated. On Nov. 26, 1951, he was readmitted to 
the hospital. Large volumes of fluid were given 
parenterally, and again his condition improved. 
Arteriograms showed satisfactory arterial supply 
to both kidneys. Films made after injection of the 
medium showed good excretion by the left kidney, 
but the dye remained concentrated in the right renal 
parenchyma for a prolonged interval. 

On Dec. 18, 1951, operation was performed 
through a loin incision. The right kidney was ex- 
posed and mobilized. Externally it was normal in 
appearance. The pelvis was opened and explored; 
no calculi were in it. Further exploration revealed 
the calcifications to be within the renal pedicle in 
the areolar tissue between the vessels. The calcifica- 
tions were multiple small bodies, and as much of this 
material as was surgically possible was dissected 
out. Biopsy of the kidney revealed an intact renal 
capsule and normal glomeruli, and the proximal 
convoluted tubules showed cloudy swelling with 
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Fig. 3—Renal biopsy; reduced slightly from 
mag. X 420. Note cloudy swelling of tubules. 


fine eosinophilic debris in their lumens (Fig. 3). 
The remaining tubular elements revealed no changes. 
Vasculature was somewhat engorged. The calcific 
bodies were multiple and stone-like, averaging 1 to 
2 mm. in diameter. Unfortunately, these were dis- 
carded before chemical analysis was completed. 

The postoperative course was surprisingly un- 
eventful. The patient was afebrile for three days 
before discharge from the hospital, on Dec. 29, 
1951. His general condition was much improved, 
his weight having increased from 10 lb. 4% oz. 
(4665 gm.) to 10 lb. 12% oz. (4890 gm.). 

At home he continued to take large volumes of 
fluid. He had occasional respiratory infections and 
intermittent bouts of fever, but continued to make 
slow improvement. At 10 months of age, he weighed 
14% Ib. (6575 gm.). In April, 1952, intravenous 
urograms were repeated. The study was unsatis- 
factory because of poor concentration of the dye 
due to the patient’s huge water demands. Following 
this procedure, the patient left our care because of 
change in residence. In October, 1952, urologic 
examinations with retrograde pyelograms were 
made by Dr. John Dougherty, in Knoxville, Tenn. 
Excretion of sodium indigotindisulfonate (indigo 
carmine) was fairly good from both kidneys 
(diuresis caused dilution of the dye). No calcifica- 
tion in the right kidney area could be seen. The 
pyelograms showed slight dilatation of the left kid- 
ney pelvis and blunting of the calyces with sug- 
gestion of a ureteropelvic constriction. The right 
kidney and ureter appeared normal. The bladder 
was of increased capacity. The latter finding has 
been described as a characteristic of diabetes in- 
spidus.? 

A report from the patient’s mother stated that at 
18 months of age he was consuming about 3% 
quarts of water every 24 hours in addition to his 
milk, “so naturally he continues to urinate often.” 
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COM MENT 


In his original description of the syndrome, 

Waring listed the following clinical charac- 
teristics : 
(1) onset shortly after birth, (2) erratic and un- 
explained fever, (3) persistent constipation, (4) 
vomiting (during the first three months of life), 
(5) polydypsia and polyuria, which do not respond 
to pitressin, (6) high value for serum sodium and 
chloride, (7) high skin resistances, (8) rapid de- 
hydration if fluids are reduced or withheld, (9) 
inability to excrete urine of a high specific gravity, 
(10) familial incidence and (11) occurrence in boys 
only (?). 


Clinical pathological studies have shown 
disturbances in renal function with altera- 
tions in blood chemistry due to dehydration, 
apparently resulting from failure of normal 
tubular reabsorption of water. Williams and 
Henry postulated that “there was a congen- 
ital defect in the loop of Henle as well as in 
the distal convoluted tubules but the glo- 
meruli and proximal convoluted tubules were 
aparently normal.” The derangement in 
water excretion is identical with that in dia- 
betes insipidus except that vasopressin injec- 
tion does not affect the diuresis. Wilkins ® 
concluded that there is apparently a failure of 
response by the “end-organ” (renal tubule) 
to the antidiuretic hormone of the pituitary. 


SUMMARY 


A case of congenital renal tubular dysfunc- 
tion (nephrogenic diabetes insipidus) is de- 
scribed. The patient presented an additional 
interesting feature, that of calcifications in 
the right renal area, which were in the inter- 


stitial tissues between the renal vessels. We 
postulate that the calcific bodies produced ob- 
struction to the venous circulation of the 
kidney, causing additional interference with 
function of this kidney. Several months fol- 
lowing surgery this kidney appeared to show 
no pyelographic deformity. The presenting 
clinical picture in this case as well as the 
others described in infants was that of py- 
rexia of unexplained etiology associated with 
vomiting, dehydration, and collapse. The 
diagnosis became evident when it was rea- 
lized that the patient required tremendous 
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CONGENITAL RENAL TUBULAR DYSFUNCTION 


volumes of water to maintain fluid balance 
compatible with the kidney defect and that 
the associated diuresis was unaffected by vas- 
opressin injection. 

1575 Vine St. (Dr. Flax). 

242 Metropolitan Bldg. (Dr. Gersh). 
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News and Comment 


GENERAL NEWS 


Survey of Pediatric Education in Latin America—The Pan American Sanitary 
Bureau, Regional Office for the Americas of the World Health Organization, is planning to 
conduct a Survey of Pediatric Education in Latin America, beginning in July, 1955, similar 
to those which have been carried out in the U. S. A., Canada, Europe, Australia, and New 
Zealand. The Latin American survey, which will cover 21 countries and approximately 75 
schools, will take place in the fall of 1955 and will be under the general direction of Dr. 
Myron E. Wegman, Chief of the Division of Education and Training of the Bureau, and 
formerly Professor of Pediatrics at Louisiana State University. Dr. James G. Hughes, 
Professor of Pediatrics at the University of Tennessee, will act as special consultant for 
this program and will be visiting a large number of the schools. 

Endorsement of the program has been given by the International Pediatric Association 
and the American Academy of Pediatrics, whose country chairmen and secretaries will be 
collaborating in the gathering of information. 


“Recommended Standards for Cardiovascular Clinics.”—Copies of ‘Recommended 
Standards for Cardiovascular Clinics” are available to members of health departments, clinic 
staffs, hospital trustees, and other professional personnel concerned with community health 
problems, from local Heart Associations or from the American Heart Association, 44 East 23d 


St., New York 10. 
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Case Reports 


ANEURYSM OF THE RENAL ARTERY CAUSING HYPERTENSION 


ERNEST F. HOCK, M.D., Binghamton, N. Y. 
and 
EDWARD M. JONES, M.D., Endicott, N. Y. 


NEURYSM of the renal artery is a rare 
disease. Sharp and Green! reviewed 
the literature in 1950 and collected a total of 
93 cases. Schwalbe * added the 94th case in 
the same year. Howard, Forbes, and Lips- 
comb,’ in 1940, reported the only case in 
which an aneurysm of the renal artery caused 
hypertension of the Goldblatt type. The pa- 
tient was a 5-year-old boy who apparently 
was cured of his hypertension by nephrec- 
tomy. A similar case is the subject of this 
presentation. 
REPORT OF A CASE 


S. A. H., a white girl 8 years of age, was 
admitted in an unconscious condition to the medical 
service of the Charles W. Wilson Memorial Hos- 
pital on July 29, 1953. According to the history 
obtained from the parents, the child had complained 
of headaches, off and on, for one year. She had 
suffered a minor head injury in March, 1953. X-rays 
of the skull at that time had been negative. The 
parents had also observed that the child had had 
urinary frequency and nocturia (three to four times 
a night) for several months. The patient had been 
otherwise well until 12 hours before her admission, 
when she began to complain of severe headache. 
She vomited about 15 times during the night and 
toward morning lost consciousness. On the way to 
the hospital she had generalized convulsions. 

The past history was noncontributory except for 
an injury to the right hip and right lower abdomen, 
with abdominal subcutaneous hematoma, in 1952. 

Examination revealed a_ well-developed semi- 
conscious girl 8 years of age. Temperature 98.8 F, 
pulse 86 and regular, respirations Cheyne-Stokes in 
character. Blood pressure 150/130 mm. Hg. The 
pupils reacted to light, but the optic discs revealed 
blurring of the disc margins but no lobulation of 
the vessels, no hemorrhages, or exudates. There was 
no cervical rigidity. Heart and lungs were normal 
on physical examination. The abdomen was soft, 
and there were no palpable masses. The tendon 
reflexes could be elicited in the upper extremities 
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but were absent in the lower extremities. There was 
a questionable Babinski reflex. 


Laboratory Data.—tUrinalysis revealed albumin- 
uria 4+ with 8-10 leucocytes per Hpf. and was 
sterile on culture. Hemoglobin 90%, with red blood 
cell count of 4,580,000 per cm. White blood cell 
count was 11,400, with 90% neutrophiles and 10% 
lymphocytes. Fasting blood sugar was 115 mg. 
per 100 cc., nonprotein nitrogen 31 mg. per 100 cc., 
and CO: combining power 42 vol.%. The sedimenta- 
tion rate was 20 mm. per hour. Spinal fluid pressure 
was over 600 mm. water, the cell count was 3 cells 
per cu. mm., total protein was 33 mg. per 100 cc., 
and sugar was 109 mg. per 100 cc. The electro- 
cardiogram was normal. There was no decrease in 
blood pressure following piperoxan (benzodioxan) 
of phentolamine (Regitine). An excretory pyelo- 
gram showed a small nonfunctioning kidney on the 
right. There were two ring-shaped calcific shadows 
medial to the midportion of the right kidney. The 
left kidney was functioning satisfactorily and 
appeared normal. A stereoscopic x-ray of the abdo- 
men showed that the calcifications were situated 
in a plane slightly anterior to the right kidney. 
Cystoscopy showed a normal bladder. A No. 4 
catheter was easily advanced into the right renal 
pelvis. No urine was obtained. Retrograde pyelo- 
gram in an anteroposterior and right lateral position 
showed a very small but otherwise well-propor- 
tioned renal pelvis and calyces. The calcification was 
situated anterior to the kidney and seemed to be 
connected with the hilum (Fig. 1). Diagnosis: 
Calcified aneurysm of the right renal artery causing 
a Goldblatt type of hypertension. 


Preoperatively the blood pressure ranged from 
150/115 to 220/180 mm. Hg. The patient regained 
consciousness the day following admission but was 
lethargic and complained of headache. Nephrectomy 
was performed on Aug. 6, 1953. At operation, the 
aneurysm was felt as a hard irregular mass esti- 
mated at about 2X11 cm. in size. The lateral end 
was attached to the renal hilum by a soft pedicle 
measuring about 1 cm. in length. The medial end 
of the aneurysm was overlying the inferior vena 
cava, with which it was densely adherent. During 
the dissection of the medial end of the aneursym 
there was suddenly profuse bleeding from the depth 
of the wound. It was impossible to clamp the renal 
pedicle proximal to the aneurysm. Since the kidney 
obstructed the view of the bleeding area, the pedicle 
was quickly divided at its attachment with the 
aneurysm, the kidney was removed, and the wound 
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was packed. It was then possible to clamp and 
ligate the pedicle. Bleeding was then completely 
controlled with a continuous chromic absorbable 
surgical suture (gut), which was placed in the 
tissue containing the renal vessels. In spite of 
prompt replacement of blood, the blood pressure, 
which had been 220/170 mm. Hg at the start of the 
operation, dropped temporarily to 0 but returned 
to hypertensive levels at the end of the operation. 


Postoperatively the patient did well, and the blood 
pressure stabilized at 130/60 mm. Hg. The urinary 
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Fig. 1—A, excretory pyelogram. 
anteroposterior retrograde pyelogram. C, 
lateral retrograde pyelogram. 


output during the first 12 hours after operation was 
1300 cc. Then, after passing 150 cc. of bright red 
bloody urine, the patient became anuric. The 
N. P. N. rose to 52 mg. per 100 cc. Diuresis started 
36 hours later, and from then on the postoperative 
course was uneventful, and the patient was dis- 
charged on the ninth postoperative day. 

is still under observation. She is 
Urinalysis has been consistently 


The patient 
asymptomatic. 


Fig. 2.—Drawing of specimen. 
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negative, and her blood pressure ranges around 
95/60 mm. Hg. 

Pathological Report (Dr. A. A. Kosinski).—The 
specimen (Fig. 2) consists of a kidney measuring 
8x4 x2.5 cm.; the outer surface is deep red and has 
irregular strands of fatty tissue attached to it. At 
the hilar region is a firm mass 2.0 cm. in diameter. 
Upon dissection the renal artery was found to be 
contiguous with this mass. Section of this mass 
proved it to be composed of calcified brownish-gray 
material. A small vascular channel was traced 
through this mass and found to be continuous with 
the distal segment of the renal artery. The capsule 
of the kidney stripped with ease, revealing a smooth 
tan surface. On cut section the corticomedullary 
demarcation was distinct, and the cortex measured 
0.5 cm.; the medulla measured 1.5 cm. in width. 
The renal pelvis was of normal size and lined by a 
white glistening membrane. 


Diagnosis —Kidney (right) with focally calcified 
aneurysm of the renal artery and showing foci of 


early arterionephrosclerosis as well as a suggestion 
of glomerular atrophy. 

Note.—There is considerable chronic inflammation 
in the outer layers of the aneurysm. 


SUMMARY 


A case of hypertension with hypertensive 
encephalopathy in an 8-year-old girl is pre- 
sented. The apparent cause of the hyperten- 
sion was renal ischemia associated with 
thrombosis occurring in an aneurysm of the 
right renal artery. Following nephrectomy, 
the blood pressure returned to normal levels. 
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News and Comment 


GENERAL NEWS 


Children’s Bureau.—The report (for sale by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C.; price, 40¢) of the Task Force on Federal 
Medical Services of the Hoover Commission on Organization of the Executive Branch of the 
Government contains the following paragraph (p. 101) of interest to pediatricians regarding 


the Children’s Bureau: 


The Children’s Bureau is one of the few Federal agencies organized strictly on the basis 
of clientele. Founded in 1912 in a reform era, the Bureau has operated with dedication and 
with outstanding success. In 1946, when it was transferred from the Department of Labor 
to the Federal Security Agency (predecessor of the new Department), it was placed within 


the Social Security Administration. 


We conclude that the Children’s Bureau does not logically belong in the Social Security 
Administration for it has important duties outside the welfare field. On the other hand, the 
work of the Bureau has been so satisfactory and its focus on the whole child so desirable 
that its functions should not be split among other constituent agencies of the Department. 


We believe that the Bureau should be continued intact, and elevated to a point where 
the Bureau Chief has access to the Secretary. We also favor giving the Bureau authority 


and appropriations to make research grants. 


The Task Force Recommends 


That the Children’s Bureau be removed from the Social Security Administration and 
placed in an administrative position in the Department of Health, Education, and Welfare 
that will facilitate the major mission of the Bureau. This mission is to take cognizance 
of the needs of the whole child in the broad fields of health, education, and welfare, support 
necessary research in the field, and stimulate the utilization of new knowledge by the various 
agencies of the Federal Government within and outside the Department of Health, Educa- 


tion, and Welfare and in the States. 
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Report of Successful Surgical Removai 


G. GRIMSLEY GRAHAM, Crossville, Tenn. 
and 
JACK W. SINGLETON, Hayward, Calif. 


HE TERM hamartoma has been pres- 

ent in the literature since 1904. It de- 
notes an abnormal mixing of the normal ele- 
ments of an organ. It has been postulated 
that these tumors arise from the cartilage of 
the bronchial rings or have their origin in 
an embryonal anlage. The tumor has been 
reported as being present in various organs, 
however, the advance of thoracic surgery, 
and the vigorous attack on pulmonary car- 
cinoma has altered the impression that this 
is a “rare” pulmonary lesion to that of an 
“unusual” one. 

Ordinarily, hamartomas of the lung are 
well-circumscribed lesions that have to be 
distinguished from carcinoma of the lung, 
bronchial adenoma, hemangioma, granuloma, 
bronchogenic cyst, pulmonary abscess, and 
tuberculosis. This tumor is usually thought 
of as one of the “coin” lesions, and its main 
importance lies in the difficulty in trying to 
differentiate it from a malignant tumor 
through x-ray and clinical studies. The ma- 
jority of reported cases have been adults. 
It is more commonly seen in males than in 
females. An estimated 60% * of the cases 
will have no symptoms referable to this pul- 
monary lesion. Among those with symptoms 
and signs cough is the commonest sign. This 
is difficult to evaluate in view of the large 
number of “cigarette coughs” present in the 
nation. Pain, dyspnea, and hemoptysis may 
be present. 

The symptoms depend primarily on the 
size and location of the tumor. It is apparent 
that the more centrally located tumors will 
cause symptoms due to their mechanical ob- 
struction. Less than 10% ? of the reported 
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hamartoma involved a major 


bronchus ; it is more commonly a peripheral 


cases of 


pulmonary lesion. A true hamartoma of the 
lung is generally known to be benign and 
seldom undergoes malignant * degeneration. 

Grossly, these tumors usually appear as 
encapsulated masses, varying from 1 to 6 
cm. in size, brownish- to pinkish-gray in 
The 


varying 


color, firm, and resistant to cutting. 
microscopic picture is that of 
amounts of mesenchymal and epithelial ele: 
ments surrounding cartilage (which may/ 
may not be present). 

It is extremely rare to have one of these 
tumors involve the greater part of a lobe. 
Moersch and co-workers * mention one case 
that involved most of the pleural cavity; 
Jones * reported a case in which the majority 
of the right upper lobe was replaced by 
hamartoma, his case being that of a newborn 


Fig. 1.—Preoperative film, showing massive tu- 
mor in left chest, with mediastinal shift. 
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Fig. 2—The hamartoma is seen to be composed 
of disorganized pulmonary components—bronchioles 
and alveoli. Both are markedly dilated and also 
have greatly thickened septa. 


that died shortly after birth. Harris and 
Schattenberg ° reported two peculiar “an- 
lagen tumors” in the lungs of newborn in- 
fants. 

REPORT OF A CASE 


D. L. R., born Dec. 9, 1953. This firstborn baby 
girl was the product of a normal pregnancy, nor- 
mal labor, and normal delivery. The birth weight 
was 7 lb. 4 0z. (3290 gm.). There was no difficulty 
in resuscitation, the infant cried immediately and 
lustily, and the color was normal. No respiratory 
disturbance, cyanosis, or dyspnea was noted during 
the neonatal physical examination or during the 
three-day stay in the nursery. 

The patient was seen at the age of 2 weeks for 
a dacrocystitis; no abnormal symptoms were re- 
ported by the mother or noted by the doctor at 
that time. 

The infant was seen again at the age of 6 weeks 
for a regular well-baby check-up, and at that time 
the physician noted deep sternal retraction on in- 
spiration, and the heart sounds were heard best 
over the right chest, with the P. M. I. being located 
in the midclavicular line. There were no respiratory 
distress, cyanosis, or abnormal heart sounds noted. 
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Heart and respiratory rates were normal. Breath 
sounds were thought to be normal throughout both 
lung fields. Because of the normal position of the 
liver and spleen as determined by palpation, an 
isolated dextrocardia was thought to be present. 

An x-ray was ordered, but before the results 
were available the infant was brought back to the 
Outpatient Clinic with a fever of 103 F rectal, 
persistent severe cough, occasional vomiting, and 
mild dyspnea. There was no cyanosis; sternal re- 
traction was still present. Breath sounds over the 
left chest were decreased; coarse and fine moist 
rales were barely audible in the left chest. In 
the right chest the P. M. I. was again noted in 
the midclavicular line; heart sounds were normal. 
Breath sounds in the right chest were interpreted 
as normal, no rales were heard. A diagnosis of 
pneumonia with dextrocardia was made, and the 
infant was admitted to the hospital. 

Laboratory data on admission revealed the he- 
mogram to be as follows: WBC, 7,550; N. 33; 
L. 54; M. 13; RBC, 3,320,000, and Hgb., 9.5 
gm. 

The x-ray report revealed a homogenous density 
occupying the left hemithorax extending from the 


Fig. 3.—Bronchioles lined by tall cuboidal and 
cellular epithelium. Some areas of the mucosa show 
cilia as well as globules of mucin. The exudate is 
predominantly lymphocytic, with only a few plasma 
cells and polymorphonuclear leucocytes. Scattered 
foreign-body giant cells are also seen. 
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region of the hilus. There was a shift of the 
mediastinal structures to the right, and the heart 
was noted to occupy the right hemithorax. Fluoros- 
copy revealed the mass to lie anteriorly and to 
extend from the mediastinum. No calcifications or 
pulsations in the tumor were noted. 


Impression.—Probably a tumor arising from the 
anterior mediastinum; teratoma or dermoid cyst. 

The infant was treated with penicillin, strepto- 
mycin, blood transfusions, and oxygen and im- 
proved promptly; she became afebrile, cough 
diminished, and rales cleared. Repeat x-rays re- 
vealed no change in the chest findings. An operation 
was performed at the age of 714 weeks. 


OPERATIVE NOTE 


An exploratory thoracotomy through a postero- 
lateral approach on the left was performed on 
Feb. 3, 1954. It was readily apparent that the 
preoperative diagnosis of a mediastinal tumor was 
in error. The entire left upper lobe was firm and 
somewhat rubbery in consistency, and the color 
was light pink. There were several large hilar 
nodes present. Examination of the left lower lobe 
was entirely negative. A left upper lobectomy was 
done in the routine manner. The infant tolerated 
the surgery without any difficulty and was returned 
to the ward in good condition. Her postoperative 
course was uneventful, and she was discharged 
from the hospital 15 days after surgery. 


PATHOLOGY REPORT 


Gross——Left upper lobe measuring 9x7 x3.9 
cm. A small amount of aerated tissue was found 
around the periphery of the specimen, while the 
major portion felt firm and rubbery. The firm area 
was grayish-pink in color. 

Microscopic——Sections of the tumor mass show 
the alveolar septa to be thick-walled and fairly 
cellular. The alveolar spaces in the tumor mass 
appear dilated, and are lined by tall cuboidal or 
columnar epithelium. Some of these cells appear to 
have cilia present as well as globules of mucin. 
Many of these spaces resemble bronchioles of an 
immature type. 


Pathology Diagnosis—Hamartoma, lung, left 
upper lobe. 

Since discharge she has been followed in the 
outpatient clinic and except for the development 
of a pes excavatus has continued to do well. On 
the most recent visit, at the age of 8 months, she 
weighed 15 lb. 3 oz. (6890 gm.) and was asympto- 
matic except for mild upper respiratory infection. 


SUMMARY AND CONCLUSIONS 


The literature on hamartomas is briefly 
reviewed. The reported cases have been 
primarily adults with small “coin” type le- 
sions. This case is added because it repre- 
sents the first reported successful removal 
of a large hamartoma involving the majority 
of a lobe in a young infant. 


20094 E. 14th St. (Dr. Singleton). 
Cumberland Clinic (Dr. Graham). 
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ACUTE HEMOLYTIC ANEMIA DUE TO NAPHTHALENE INGESTION 


EMANUEL CHUSID, M.D. 
and 
CHARLES T. FRIED, M.D., New York 


EMOLYTIC anemia secondary to in- 
gested naphthalene has only recently 
received attention in the American litera- 
ture,* although the entity had been well de- 
scribed previously in world literature.+ The 
first American report was by Zuelzer and 
Apt, in 1949, when they presented four cases 
of fulminating hemolytic anemia and, with 
the aid of dog studies, established this as a 
clinical entity.". Subsequently, there have 
been additional reports in this country, bring- 
ing the total number of cases to nine, all of 
which, directly or indirectly, were due to 
moth-ball ingestion or absorption.t We are 
aware of other cases as yet unreported.§ 
We are reporting this case primarily to 
show that other home products besides moth 
balls and flakes contain naphthalene and are 
thus potentially poisonous, and secondly to 
reemphasize the hemolytic toxicity of naph- 
thalene. 
REPORT OF CASE 
R. A. (268751), admitted Jan. 2, 1954, was a 
2-year-old white boy of Puerto Rican ancestry who 
was admitted with a two-day history of cough, 
pallor, jaundice, and fever. The admitting physical 


Presented at the Bronx Pediatric Society, 
Wednesday, April 14, 1954. 

Present address: New York Medical College, 
Flower and Fifth Avenue Hospitals. 

From the Department of Pediatrics, Bronx 
Hospital; Joseph Lapin, M.D., Attending Physician. 

* References 1-5. 

+ References 6-9. 

t References 2-5. 

§ Goldwater, L.; Rosenthal, R.; Luhby, A. L., 
and Zuelzer, W. W.: Personal communication to 
the authors. 
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examination revealed a well-developed child with 
a marked pallor and a slight icteric tint to his 
sclera. He was febrile and lethargic. There was 
a strange odor to his breath. The liver was 4 cm. 
below the right costal margin, and results of the 
examination were otherwise not remarkable. 

On admission, the erythrocytes were 1,900,000 
per cu. mm.; hemoglobin was 5.3 gm. per 100 cc.; 
reticulocytes were 7.9%; normoblasts were 1000 
per cu. mm.; the white blood cell count was 21,000 
per cu. mm., and the differential count was normal. 
On the second hospital day the leucocytes rose to 
30,000 per cu. mm., the reticulocytes were 18%, 
and the normoblasts were 3000 per cu. mm. The 


Naphthalene toilet-bow! deodorant. 


hematocrit was 13%, and the bleeding and clotting 
times were normal at this time. 

The erythrocytes exhibited microcytosis, aniso- 
cytosis, polychromatophilia, basophilic stippling, 
fragmentation, and many nucleated forms on the 
first hospital day. These pathological forms were 
found until the fourth hospital day to a lesser 
extent. Sickling tests were repeatedly negative, as 
were the Coombs tests. On the third hospital day 
the urine reacted slightly with the guaiac test, and 
urobilinogen concentration was found to be normal 
At this time the erythrocyte fragility was normal; 
bilirubin, direct-negative, indirect was 0.9 mg. per 
100 ce. 

The routine urinalysis was negative. The stool 
was negative for occult blood. The Wassermann, 
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ACUTE HEMOLYTIC 


cephalin flocculation, and thymol turbidity tests 
were normal. The electrocardiogram was normal 
except for a tachycardia, and x-rays for the skull, 
long bones, and chest revealed no pathological 
lesions. 

The course was a febrile one initially, the tem- 
perature of 100 F becoming normal by the third 
hospital day. The first urine after admission was 
noted to be dark red. It was felt that the child had 
an acute hemolytic anemia due to the ingestion of 
some poison, the exact nature of which was not 
ascertained until further questioning of the parents 
revealed that the child had been ingesting toilet- 
bowl deodorant cakes (Figure), which, according 
to the mother, smelled like moth balls, intermit- 
tently for a period of one year. On several occa- 
sions, the child was found with as much as one-half 
a cake in his mouth. This, upon analysis, proved 
to be pure naphthalene. 

The patient was placed on antibiotics and given 
blood transfusions, sodium bicarbonate, and ferrous 
sulfate. Subsequent to transfusion, the hemoglobin 
remained elevated at normal levels. A bone marrow 
examination revealed a cellular marrow with normo- 
blastosis, indicating active erythropoiesis. After the 
fourth hospital day the white blood cell count, 
reticulocytes, and microscopic examinations of the 
blood smear gradually approached normal. The 
normoblastemia disappeared. The patient was dis- 
charged improved on the 12th hospital day. 


COMMENT 


This patient showed most of the typical 
findings of acute hemolytic reaction to naph- 
thalene ingestion, namely, (1) positive his- 
tory of naphthalene ingestion; (2) fever, 
lethargy, pallor, anorexia and wine-red urine ; 
(3) severe anemia with fragmentation of red 
blood cells, anisocytosis, microcytosis, reticu- 
locytosis and nucleated erythrocytes, and 
leucocytosis; (4) a slightly elevated bili- 
rubin. Zuelzer states, “. . . the blood picture 
with the peculiar segregation of the hemo- 
globin into one part of the erythrocytes 
leaving a seemingly empty area with frayed 
borders, and the simultaneous presence of 
spherocytes are quite diagnostic.”’|| 

Unfortunately, the dark red urine which 
was seen soon after admission was, by error, 
discarded, and the patient’s subsequent urine 
was quite normal in color and gave a faint 
guiac reaction. Zuelzer and Apt found hemo- 


|| Zuelzer, W. W.: Personal communication to 
the authors. 
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globinuria, albuminuria, pyuria, and urinary 
casts to be part of the initial urinary picture." 
They also suggested that naphthalene could 
be found early in the blood and urine. In 
their four cases the RBC fragility was found 
increased early in the course. The severity 
of the reaction does not appear to depend on 
the amount ingested. Repeated ingestion of 
naphthalene (as in our patient ) may produce 
no obviously harmful effect. However, addi- 
tional ingestion may produce a severe hemo- 
lytic reaction. 

The general 
Lederer’s anemia or acute hemolytic anemia 
of unknown origin, and it has been suggested 
that some cases diagnosed as Lederer’s ane- 
mia may, in reality, be naphthalene poison- 
ing.* Treatment consists of transfusion as 
needed and symptomatic management. In 
the presence of hemoglobinuria, alkalies have 
been recommended. 

Animal studies! show that naphthalene is 
capable of absorption and of acting as a toxic 
substance producing hemolytic anemia. There 
is evidence to suggest that it is the toxic 
metabolites of naphthalene, primarily alpha- 
naphthol, which act directly on the erythro- 
cytes in a manner similar to a hemolytic 
poison such as phenyl-hydrazine.{ Naph- 
thalene is metabolized to a limited and vari- 
able extent by the liver. Variation in absorp- 
tion and detoxification may explain differ- 
ences in tolerance. 

Naphthalene is found in the home com- 
monly in the form of moth balls, and indeed, 
all of the cases thus far reported in this 
country have been due to moth-ball poison- 
ing. It is important to realize, however, that 
other household substances may contain 
naphthalene. These include deodorants, 
mothproofing sprays, moth flakes, insecti- 
cides, flea powders, and some expectorants 
and vermifuges.’® 


picture resembles closely 


SUMMARY 
A case is presented of hemolytic anemia 
due to naphthalene ingestion in the form of 
a toilet-bowl deodorant. 


Dr. Lawrence B. Slobody and Dr. A. Leonard 
Luhby gave helpful suggestions in this study. 


{ Part II of Reference 4. 
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News and Comment 


ANNOUNCEMENTS 


Coming Examinations to Be Held by The American Board of Pediatrics, Inc.— 
The American Board of Pediatrics, Inc., will hold oral examinations according to the following 


schedule: 
New York—June 10, 11, and 12, 1955 
Chicago—Oct. 7, 8, and 9, 1955 


Fellowship in Pediatric Neurology.—A Fellowship in Pediatric Neurology is now 


available in the Children’s Division of the Cook County Hospital under the auspices of the Dr. 
Julian D. Levinson Research Foundation. Stipend: $5000 per year. For further information, 
contact Dr. Abraham Levinson, at Cook County Hospital. 

Standards for General Convalescent Homes Caring for Cardiac Children.—Based 
on a statement originally prepared by the New York Heart Assosiation, the newly issued 
manual of the American Heart Association, “Standards for General Convalescent Homes Caring 
for Cardiac Children,” outlines and provides a checklist of the services, facilities, and personnel 
convalescent homes require if they are to meet adequately the special needs of children with 
rheumatic fever or congenital heart defects. Copies of the manual are available from the 
American Heart Association, 44 E. 23d St., New York 10, or from local Heart Associations. 

Summer Camp for Diabetic ChildrenA summer camp for diabetic children will be 
opened for the seventh season under the auspices of The Chicago Diabetes Association, Inc., 
from July 17 to Aug. 7, 1955, at Holiday Home, Lake Geneva, Wis. 

In addition to the regular personnel of the camp, The Chicago Diabetes Association will 
furnish a staff of resident physicians and dieticians, trained in the care of diabetic children. 

Boys and girls, ages 8 through 14 years, are eligible. For further information regarding fees, 
interested persons should be directed to write or phone the office of The Chicago Diabetes 
Association, 5 S. Wabash Ave., Chicago 3, ANdover 3-1861. 


Pediatric Conference.x—The University of California Medical School announces a 
“Pediatric Conference” from June 27 through July 1, 1955, in San Francisco. Dr. George H. 
Schade will be chairman of the conference, which will have as guest lecturer Dr. Charles C. 
Chapple, Associate Professor of Pediatrics at the University of Pennsylvania School of 
Medicine. Subjects to be covered will be pediatric orthopedics, developmental defects, fluid 
and electrolyte therapy, allergy, and care of the newborn, among others. Application for the 
course may be made to Dr. Stacy R. Mettier, University of California Medical Center, San 
Francisco 22. The fee for the course will be $65. 
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RARE CASE OF POLYCYSTIC DISEASE 


J. J. BOCIAN, M.D. 
and 
M. LIANG, M.D., Fresno, Calif. 


OLYCYSTIC disease of the kidney is 
relatively uncommon in children. It is 
generally believed that the cysts are due to 
a failure of union between the secretory and 
collecting portions of the kidney unit. Poly- 
cystic disease of the kidney is mostly bi- 
lateral, but unilateral involvement has been 
reported. Bell has expressed the opinion that 
polycystic kidneys are inherited as a Men- 
delian dominant. Cairns and others list the 
defects with which it is most frequently asso- 
ciated, such as harelip, spina bifida, atresia 
ani, and defects of kdneys, ureters, and sex 
organs. Rall and Odel have found associated 
congenital anomalies encountered in poly- 
cystic disease of the kidneys, as polycystic 
liver, polycystic pancreas, polycystic spleen, 
cardiac defects, defects of nervous system, 
and defects of musculoskeletal system. 
Potter classifies the polycystic kidneys 
found in the fetus or young infant into two 
groups: (1) those in which the amount 
of renal connective tissue is normal and 
(2) those in which the amount of renal con- 
nective tissue is increased. In the first group, 
the cysts are caused by elongation and dila- 
tation of tubules or dilatation of Bowman’s 
capsule. Both tubular cysts and cysts of 
Bowman’s capsules are rather rare, and 
Potter had only five cases of tubular cysts 
among 50 cases of polycystic kidneys in 
Chicago Lying-In Hospital of the University 
of Chicago series of autopsies. Only two of 
the infants were born in that hospital in the 


Resident physician (Dr. Liang). 
Department of Pathology, Valley Children’s 
Hospital and Guidance Clinic (Dr. Bocian). 


OF THE KIDNEYS 


course of over 70,000 deliveries. In the sec- 
ond group, the cysts are grossly large. 

Our case is of unusual type in that the 
kidneys were normal in size, there were cysts 
of tubules and Bowman’s capsules, and cystic 
changes of the lungs, the latter two being 
seen microscopically only. 


REPORT OF CASE 


B. B., a white baby girl, was admitted to Valley 
Childen’s Hospital at the age of 11 months. Her 
family history was noncontributory. Past history 
was essentially negative. Nine days before admis- 
sion she developed a cough. Two days later she 
began having diarrhea and vomiting. She was 
given antibiotics by her family physician. Four 
days prior to admission she had a fever of 104 F. 
Respiration was labored. Her family physician 
found a few moist rales at both lung bases and made 
a diagnosis of bronchopneumonia. Two days before 
admission, she was noticed to have swelling of the 
eyelids. The day before she entered Valley Chil- 
dren’s Hospital she began having convulsions and 
was in a comatose state. She was finally trans- 
ferred from another hospital to here for further 
investigation. 

On admission, physical examination revealed a 
semicomatose, febrile, pale-looking child with swell- 
ing of the eyelids and the arms. Her right fingers 
were twitching. Her lips and tongue were dry. 
Pupils were dilated and light reflex sluggish. Fundi 
were normal. No stiffness of neck. Lungs with 
scattered fine moist rales. Liver 1 cm. down. 
X-ray showed a bilateral pneumonitis. 

Her urine persistently showed 2 or 3+ albumin 
and many granular casts and a rare white blood 
cell only on one occasion. There was mild anemia; 
white cell count 10,400. Spinal fluid was negative. 
Chemistries of blood showed nonprotein nitrogen 
120, creatinine 2.6 mg. per 100 cc., serum protein 
6.7 gm. per 100 cc., carbon dioxide combining power 
25 vol. %, sodium 162 mEq/liter, potassium 5.1 
mEq/liter. Blood pH was 7.45. Chest x-rays 
showed bilateral pneumonia. It was felt that the 
patient suffered from bronchopneumonia and renal 
failure due, possibly, to polycystic kidneys, based 
on history and urinary findings. 

Autopsy Findings—The body was that of a well- 
developed well-nourished, 10-month-old white girl. 
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Fig. 1.—Kidney showing pronounced dilatation 
of Bowman’s capsules and glomerular tufts at- 
tached to the walls of the cysts. Note normal 
glomeruli in subcapsular region. Tubules are di- 
lated throughout; reduced approximately 4% from 
mag. x 100. 


There were no external abnormalities. The body 
had already been injected with embalming fluid. 

The abdominal cavity was free of fluid. The 
serosa was smooth and glistening. The liver and 
spleen were of normal size. Each diaphragm was 
at the level of the fifth interspace. The pleural 
cavities were free of fluid but the pericardial sac 
contained a small amount of a clear straw-colored 
fluid. The heart was scmwhat enlarged, and both 


Fig. 2—High power of Figure 1. Note com- 
pressed epithelial cells of dilated tubules; reduced 
approximately 4% from mag. x 440. 
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ventricles were dilated. The valves, coronaries, 
and vessels were normal. There was no pericardi- 
tis. 

Examination of the lungs revealed the upper 
lobes to be crepitant and light tan. The lower 
lobes and right middle lobe were noncrepitant 
throughout, except for small portions of the an- 
terior area. Cut sections were purple-red and 
quite moist. The bronchi and trachea were free. 
The mucosa was light tan. The liver was normal 
in size, shape, and consistency, and the capsule was 
smooth and shiny. Cut surface showed a cloudy 
appearance. 

The spleen was normal in size and shape. Its 
capsule was smooth. Cut surface revealed distinct 
follicular markings, and the section had a dark 
purple-red color. 


Fig. 3—Cysts of lung; reduced apnroximately 
4 from mag. X 100. 


Normal adrenals and a normal pancreas were 
noted. 

The stomach mucosa was smooth and contained 
several pinpoint-sized hemorrhagic areas. The lu- 
men contained a dark fluid due to changed blood 
which amounted to about 4 cc. There was no 
colitis, and the intestines appeared normal. Both 
kidneys were somewhat enlarged and tense. The 
capsule stripped with ease, leaving a smooth 
reddish-tan cortical surface. There were no 
petechial hemorrhages. However, the surface had 
a slightly blotchy appearance. The corticomedullary 
markings were preserved. The mucosa of the 
pelves was smooth, grey, and glistening. The 
ureters were patent. Urinary bladder was essen- 
tially normal. 

Examination of the brain revealed the meningeal 
vessels to be markedly congested. The lateral ven- 
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tricles were normal, The brain, on serial section- 
ing, showed a moderate edema. 

Microscopic Findings —Sections from each kid- 
ney revealed the glomeruli and tubules in the sub- 
capsular areas to be essentially normal. Most of 
the golmeruli in the cortex, however, showed mod- 
erately to markedly dilated Bowman’s spaces. The 
golmeruli appeared like tufts compressed in one 
corner, with poor differentiation of the glomerular 
capillaries. The adjacent tubules showed a very 
marked dilatation. The tubules dilated at 
right angles to the surface. The epithelium in many 
of them was thinned out, compressed, or entirely 


were 


missing. Some tubules contained casts. 

Lung sections showed several areas to be pres- 
ent which consisted of many polymorphonuclear 
leucocytes infiltrating the lumina and the alveolar 
walls. There was a marked thinning of the al- 
veolar walls outside these areas, with rupture of 
many of them. Several cystically dilated bronchi 
and alveolar ducts were present. 

Sections of heart showed that the myocardial 
fibers were normal. The nuclei were small. There 
was no inflammation in the interstitial tissue. 

Examination of brain sections showed a marked 
pericellular and perivascular edema. 


COM MENT 


Lambert, in an excellent review of the 
subject and by serial reconstruction of adult 
cystic nephrons, concludes that as yet we do 
not know the etiology of this disease and that 
the physiopathology of renal polycystic dis- 
ease is different in the adult and the newborn. 
In the former, the cystic nephrons open into 
the pelvis and retain a large portion of their 
functional activity and participate in the for- 
mation of urine. As a result, the adult may 
survive to late middle age. In the infant, on 
the other hand, the cystic nephrons are 
closed systems insolated from the pelvis and 
do not have any function; the infant dies 
early in life. 

Our case is of an unusual type. The kid- 
neys were of normal size and showed no 
gross evidence of cyst formations, not even 
pinhead in size. Also, microscopically, it 
showed a combination of both tubular and 
glomerular cysts without an increase in the 
connective tissue. 


KIDNEYS — RARE 


CASE 


Such a case can easily be missed if routine 
sections for microscopic studies are not 
taken. 

Our case is also unusual in that polycystic 
kidneys are rarely the cause of death in late 
infancy. In 86 cases reported by Bell, only 
two were found from one month to one year 
of age. It is possible that enough normal 
glomeruli were present especially beneath 
the capsule to carry on normal renal de- 
mands but the kidneys decompensated when 
additional demands were made by the bron- 
chopneumonia and diarrhea, assuming, of 
course, that the latter were not secondary 
complications. 

SUMMARY 

A case is presented of bilateral congenital 
polycystic disease of the kidneys without any 
gross abnormalities in 11-month-old 
white girl who was perfectly well until about 
one week previously, when she developed 
bronchopneumonia. Uremia and anuria de- 
veloped, and the baby died one day after 
admission to the hospital. The polycystic 
disease was of the type where there is no 


increase in the interstitial connective tissue. 
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HYPOPLASTIC ANEMIA WITH MULTIPLE CONGENITAL ANOMALIES 


(FANCONI SYNDROME) 
LIEUT. RAPHAEL GOLDSTEIN (MC), U. S. Army 


N THE YEAR 1927, Fanconi published 

three cases of a rather unusual combina- 
tion of congenital defects associated with 
what he called at the time a pernicious-like 
anemia. The cases reported by him were 
found in three brothers of the same family. 
Since then a number of similar cases have 
been published in the European literature as 
well as in the literature this side of the At- 
lantic. Although all the cases bear a certain 
resemblance to each other, it is rather hard to 
give a precise definition to the syndrome, 
since there is no good explanation for its 
etiology, and, what is more, there seem to 
be a number of variations in the clinical and 
laboratory findings. There is, however, no 
doubt that the syndrome exists as a patho- 
logical entity. 

In his original article, Fanconi described 
three siblings between the ages of 5 and 7 
years with pernicious anemia but which in 
reality seems to have been an aplastic anemia 
with macrocytosis and a high color index. 
Associated with the anemia, he found exag- 
gerated deep tendon reflexes, pigmentation 
of the skin, strabismus, and microcephaly. 
Zellweger, who for many years was Fanconi’s 
collaborator, published two similar cases in 
1946 and 1950. Since then other cases were 
reported, and definite characteristics were 
added to the disease. Van Leeuwen, Dacie 
and Gilpin, Estren, Suess, and Dameshek re- 
ported similar cases in which there was also 
marked dwarfism. Jimenez de Asua, Ueh- 
linger, van Leeuwen, Hjorth, Estren, Suess, 
and Dameshek in theirs, reported malforma- 
tions of the skeleton, particularly of the ex- 
tremities. These included retarded ossifica- 
tion of the metacarpal nuclei, absence or mal- 
formations of the thumbs, absence of the cal- 
caneum, congenital dislocation of the hips, 
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and shortening of the cubitus. Hyper-reflexia 
was observed in the cases of Fanconi and 
Uehlinger. Diminished hearing was observed 
by Uehlinger and Estren. Heart murmurs 
and enlargement of the cardiac shadow on 
x-ray wcte found by Estren, Suess, Dame- 
shek, and Jimenez de Asua. All authors 
found increased pigmentation of the skin in 
their cases. Endocrine troubles were encoun- 
tered in half of the cases reported and were 
particularly stressed by Weil. Absence of one 
kidney was found in the cases of Uehlinger 
and van Leeuwen, whereas Dacie and Gilpin 
described one horseshoe kidney. Anemia was 
present in all cases. We may, therefore, as- 
sume that this is a syndrome characterized 
by hypoplastic anemia with macrocytosis and 
a high color index in which the following 
additional malformations may occur in ac- 
cordance to their frequency: (1) increased 
skin pigmentation, (2) hypogenitalism, (3) 
dwarfism, (4) microcephaly, (5) anomaly of 
the thumbs, (6) strabismus, (7) anomalies 
of the ears, (8) anomaly of the kidneys, and 
(9) congenital heart disease. To these we 
may add mental retardation and sacrococcyg- 
eal sinus. 


The most obvious congenital anomalies are 
usually noted at birth, such as club foot 
(Hjorth), absence of thumbs, or congenital 
dislocation of the hips. The anemia toward 
which these children are progressing usually 
becomes evident only in late infancy or early 
childhood. Frequently it becomes manifest 
after an infectious disease, a hemorrhage, or 
any state of stress which requires increased 
activity of the hematopoietic organs. Ueh- 
linger is probably right when he says that the 
disease emerges from latency at the time 
when growth imposes its exigencies on a 
qualitatively insufficient bone marrow. Nose- 
bleeds and bruises after relatively slight 
trauma are usually the first signs of thrombo- 
cytopenia. Some parents will observe pallor 
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HYPOPLASTIC ANEMIA—MULTIPLE CONGENITAL ANOMALIES 


and sallow skin pigmentation as the first sign 
of bone marrow depression. Subjectively the 
children feel well and adapt easily to their low 
blood cell counts. Only when the red cell 
count drops below 1,000,000 do most of these 
children become quiet and listless. In the 
cases reported here, skin infections which 
were reluctant to heal brought the mothers to 
our clinic. 

Severe anemia with thrombocytopenia and 
leucopenia is a constant laboratory finding. 
Macrocytosis with hypochromia is often 
found. In some of the cases reported there 
were high reticulocyte counts, increased fra- 
gility of the red cells, elevation of the serum 
iron, and increased amount of bile excretion 
in the stools. There was hypoplasia of the 
bone marrow in all those cases where bone 
marrow aspirations were performed. Only 
Weil and Fanconi found occasional strands 
of normal bone marrow in their punctures. 
Van Leeuwen assumed that the bone marrow 
was qualitatively normal but quantitatively 
deficient ; thus he explained that the increased 
demand on those strands of normal bone 
marrow was responsible for the presence of 
immature red blocd cells in the peripheral 
smears. Some of the cases with obesity, hypo- 
genitalism, and enlargement of the breasts in 
males suggested to the authors dysfunction 
of the hypophysis and adrenals. This was 
demonstrated by the workers at the Zurich 
Children’s Hospital through abnormal in- 
sulin and epinephrine curves and an insuf- 
ficient 17-ketosteroid excretion. However, 
only a minority of the cases showed altera- 
tions of the hypophysis or adrenal glands at 
autopsy. Weil obtained good results by 
treating his case with testicular and thymic 
hormones. The question may, however, be 
raised whether the endocrine dysfunctions re- 
ported were not secondary to the anemia. 
Dacie and Gilpin as well as Fanconi mention 
the possibility of a hemolytic factor coming 
into the picture of the syndrome. In their 
cases a hemolytic crisis was produced after 
a blood transfusion although the blood was 
well typed and cross matched. Dacie and 
Gilpin had one other case associated with 
nocturnal hemoglobinuria. They also mention 


having found target cells in the peripheral 
smear with an elevated icteric index and a 
positive indirect van den Bergh. There are 
three cases in which splenectomy was per- 
formed as a last resort, two of which seemed 
to have given temporary relief only, whereas 
the third case is still surviving. 

The etiology of the disease is unknown, 
but there can be no question about the fact 
that it is familial in nature. Huber and Rohr 
believe that in families in which aplastic 
anemia occurs there is a hereditary constitu- 
tional weakness. The point that the disease is 
transmitted through a recessive gene is 
brought out by other authors, in particular 
Beautyman. It may well be possible that some 
of the cases of aplastic anemia are due to the 
varying expressivity of the genes for the 
Fanconi syndrome. Most of the authors were 
able to reveal isolated symptoms of the syn- 
drome in other parts of the families, such as 
discrete signs of hemorrhagic diathesis and 
minor malformations of the skeleton, not to 
speak of the majority of cases which occurred 
in siblings. We find it hard to agree with 
Estren, Suess, and Dameshek, who consid- 
ered that an infection during the first months 
of pregnancy might be at the basis of the eti- 
ology. In our case we were unfortunately 
unable to establish consanguinity between the 
parents or formes frustes in other members 
of the family. 

The treatment of the disease is disap- 
pointing in all cases. A battery of hematonics 
arsenicals to vitamin By. were ex- 
Splenectomy seems 


from 
hausted in clinical trial. 
to be a questionable procedure but remains 
a desperate last resort in those cases where 
there is evidence of hypersplenism. Only re- 
peated blood transfusions will keep the pa- 
tients alive and procrastinate the fatal out- 
come of the disease. 
CASE 1 

Present Illness —The patient, a 44-year-old boy, 
had been born after an uneventful pregnancy and 
normal delivery in a private hospital. Both parents 
are of Caucasian origin, but there is some Indian 
blood on the mother’s side. There is no con- 
sanguinity between the parents. There are no 
mental or physical disorders in the family and no 
bleeding tendencies in the paternal or the maternal 


619 


3 

e 

pa 4 

Fis 

* 


A. 


old. Weight 20 Ib. 
(—5 S.D.). 


Fig. 1—Boy 4% years 
(—4.3 S.D.). Height 35% in. 


family. When the child was born, it was noticed 
that there was the absence of both thumbs. He 
apparently developed well until he was one year of 
age and from then on failed to gain weight. The 
child was toilet-trained, sat and stood alone at the 
normal age limit, but was never able to say but a 
few words, like “mommy,” “daddy,” “car,” “hot 
rod.” Even at present he is unable to form sentences 
and mostly conveys his desires by pointing at 
objects. He was seen by numerous private and 
Army doctors, but the parents were never given a 
definite diagnosis. The child has not been subject 
to any abnormal number of infections. He does not 
have any abnormal water intake or excretion. The 


Fig. 2—Congenital absence of thumbs. 
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child bruises very easily, and he had repeated 
nosebleeds during the year prior to admission. He 
never had black stools or hematemesis. When he 
was brought into the clinic, his mother’s chief com- 
plaint was that the child took no nourishment but 
a few ounces of water or milk a day, that he 
constantly clung to his mother, and that he had 
skin infections in the popliteal spaces. Serologic 
tests on both parents were negative. 


Physical Examination—On admission the most 
striking features of this child were his small size, 
which made him look more like a 2-year-old than 
a 4-year-old, the small size of his head, the sallow 
pigmentation of the skin, and the absence of thumbs 
hand. The child was obviously very 


on either 


Fig. 3.—Normally there should be at least five 
centers present at this age. 


unhappy and refused to walk alone. EENT exam- 
ination showed no abnormal signs. The oral mucosa 
was pale, and the teeth were well developed and in 
good condition. In the neck were no enlarged nodes, 
the thyroid was of normal size. The chest was clear 
to percussion and auscultation. The heartbeat was 
rapid and regular with a Grade III systolic murmur 
at the apex (this turned out to be a hemic murmur). 
The abdomen was soft, not tender; the spleen, not 
palpable, and the liver, not enlarged. The arms 
appeared to be rather long, and there was, as we 
mentioned before, the congenital absence of both 
thumbs; the skin was pale with a sallow pigmenta- 
tion; also there were some minor skin infections 
in the popliteal spaces. The genitalia were normal 
male organs, and the testes were descended. The 
nervous system was normal, and there were no 
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Fig. 4—Boy 2% years old. Weight 11 Ib. 
(—6 S.D.). Height 25 in. (—8 S.D.). 


exaggerated deep tendon reflexes; the eyegrounds 
were normal; head: 17% in. (44.5 em.) (—5 S.D.); 
chest: 18 in. (45.7 cm.) (—3% S.D.); weight 20 Ib. 
(9.1 kg.) (—4.3 S.D.); height 34% in. (87.6 cm.) 
(—5 S.D.). 

Laboratory Data— WBC, 5200; neutrophiles 56, 
lymphocytes 36, monocytes 5, eosinophiles 3. RBC, 
810,000, hemoglobin, 3.2 gm. per 100 cc. There was 
anisocytosis, poikilocytosis, and macrocytosis; the 
cells were hyperchromic. Urine: color was straw, 
reaction acid, specific gravity 1.007, albumin nega- 
tive, sugar negative, acetone negative, 1-2 WBC 
RBC high- 
powered field. Stool showed no ova or parasites. 


per high-powered field and 0-1 


It was positive for occult blood. Platelet count one 
week after transfusion was 90,000. Hemoglobin one 
week after transfusion was 12.5 gm. per 100 cc. 
BUN. was 21. Calcium was 10.8, and phosphorus 
was 4.9 mg. per 100 cc. ECG showed a normal 
pattern Bone marrow 
showed the following: “Marked hypoplasia of the 
bone marrow involving all elements with apparent 


with adult characteristics. 


increase in lymphocytes and plasma cells, M:E 
ratio 2.8:1. Peripheral blood smears reveal a hyper- 


chromic, macrocytic picture with marked variation 
in size and shape of the RBC’s.” Chest x-ray was 
normal; x-rays of the hands showed congenital 
absence of both thumbs, three bone centers in the 
wrists, which places this patient in the abnormal 
(Normally there should be at 
least five centers present at this age in the average 


maturation group. 
case.) Intravenous pyelogram of both kidneys 
showed prompt function. The renal pelvis, calyces, 
and ureter on the left appeared to be dilated and 
the ureter lengthened. The right side was poorly 
visualized. 

Hospital Course—The child was given a number 
of small transfusions until his hemoglobin came up 
to a respectable level. There was considerable sub- 
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jective improvement. He played with amazing dex- 
terity, giving his index fingers the function of the 
absent thumbs. He was the pet of the nurses and 
was what one would call a very good child. He 
certainly seemed to be a very alert child, and noth- 
ing going on in the ward would escape his attention. 
However, although we had no facilities for a mental 
evaluation, the child seemed considerably retarded 
for his age. Unfortunately, time element and facili- 
ties prevented us from undertaking further studies. 


CASE 2 

Present Illness —The patient, a 24-year-old boy, 
is the brother of the patient in Case 1, whom we 
examined and diagnosed as having the Fanconi syn- 
drome. The patient was born at a university hos- 
pital after an uneventful and 
delivery. His birth weight was 4 Ib. 4 oz. (1930 gm.), 
and the child had to be kept in an incubator for 12 
days. His weight gain after release from the hos- 
pital remained inadequate throughout. He was put 


pregnancy normal 


under the care of the Crippled Children’s Society 
of the area. The child first smiled at 6 weeks of 
age, did not stand alone when he was brought into 
the hospital, and first sat alone at 14 menths. His 
appetite was good; he ate all baby foods, and got 
a quart of milk per day plus vitamins. The patient 
was not toilet-trained. He only said “daddy,” “mom- 
my,” and “by by.” 

Physical Examination.—Markedly undersized and 
underweight infant; normal facial expression. 
EENT showed no abnormalities. Head was normal 
in shape; chest was normal; lungs clear to percus- 
sion and auscultation; heart regular, no murmur; 
abdomen soft; liver not enlarged; spleen not pal- 
pable; nervous system intact, no hyperreflexia; skin 
was clear, no abnormal pigmentation or pallor; 
marked mental retardation; extremities: deformity 
of both wrists in valgus position and absence of both 
(49.5 cm.) 


thumbs; head 19% in. (normal) ; chest 


Fig. 5.—Wrists in valgus; absence of thumbs. 
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Fig. 6.—Thumbs and radii are missing. 


14% in. (36.8 cm.) (—8 S.D.); height 25 in. (63.5 
cm.) (—8 S.D.); weight 11 lb. (5 kg.) (—6 S.D.). 

Laboratory Data.—WBC 10,000, neutrophiles 43, 
lymphocytes 55, eosinophiles 1, basophiles 1, hemo- 
globin 11.7 gm. per 100 cc., platelets 192,000, blood 
morphology normal. BUN. 30.6 and 32 mg. per 100 
ce. Calcium 10.4 mg. per 100 cc.; phosphorus 4.4 mg. 
per 100 cc. Stool for occult blood was negative. Uri- 
nalysis: color yellow, reaction acid, albumin nega- 
tive, microscopic 3-5 RBC, 2-4 WBC per high- 
powered field. X-ray examination of the forearms 
showed that the radius was missing. The thumbs 
were missing; the wrists were about a 90-degree 
angle to the ulna. Chest was negative. Feet: there 
were extra terminal phalanges with the third and 
fourth toes on the right. Intravenous pyelogram was 
unsatisfactory and showed no concentration of the 
dye in the calyces or ureters. Bone marrow: mod- 
erate hypoplasia of the bone marrow apparently in- 
volving both erythrocytic and granulocytic elements 
with relative increase in lymphocytes. M: E ratio 

Hospital Course—The child was very happy 
during the few days he stayed at this hospital. He 
showed amazing skill in the handling of objects, 
considering the severe deformity of his hands. Al- 
though no exact mental evaluation could be done 
at this hospital it was evident from his behavior 


Incidence of Different Anomalies in 
Twenty-Seven Cases 


No. of 
Cases, Per. 
27 centage 
19 70.4 
Sex 
Skin 22 81.5 
Hypogenitalism 13 48.1 
Anomaly of ears....... 5 18.5 
Anomaly of thumbs... xs 10 37.0 
Anomaly of kidneys..............++. 6 22.2 
Congenital 3 
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that the child was mentally retarded. Unfortunately 
circumstances did not permit further laboratory 
investigations. 
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Abstracts from Current Literature 


Biochemistry; Bacteriology and Pathology 


THE Enzymatic ACTIVITY OF THE DUODENAL JUICES IN INFANTS. A. CARNEVALE, G. Cocozza, 
and P. pe ANGELIs, Pediatria 62:344( May) 1954. 


In vitro tests were made on the duodenal secretions of each of 7 premature, 8 newborn, and 
18 older (2 to 12 months old) infants; the specimens were collected six hours after feeding on 
three different days. The proteolytic enzyme action was as a rule quite as high in the premature 
and newborn infant as in the older babies. The amylotic and lipolytic enzymatic activity were 
lowest in the premature infants, a little higher in the newborn, and gradually increased with 


1 
the age of the baby. Hicerns, Boston. 


SUPERIMPOSED INFECTIONS FOLLOWING TREATMENT WITH ANTIBIOTICS IN CHILDHOOD. 
MALTE Krenitz and Hajo WILLENs, Monatsschr. Kinderh. 102:472-476 (Nov.) 1954. 


In two infants hospitalized because of pertussis and treated with chlortetracycline (Aureo- 
mycin), severe diarrhea and circulatory collapse developed. One of these patients died. A few 
days later three infants with pertussis who were on the same ward developed a rapidly ful- 
minating pneumonia and died. Two of these infants had been treated with chlortetracycline. 
In two of the fatal cases Staphylococcus aureus was found in the lungs which proved to be 
resistant to all antibiotics except chloramphenicol (Chloromycetin). The same organism was 
detected in nose and throat cultures of almost every nurse on the whooping cough ward. 

Enteritis and pneumonia represent the chief manifestations of superimposed infection with 
resistant S. aureus. In view of the increasing utilization of broad-spectrum antibiotics, super- 
imposed infections must be expected and caution advocated in the use of all antibiotics, including 


the so-called older ones. HARTENSTEIN, Syracuse, N. Y. 


Metabolism; Infant Feeding; Milk and Other Foods 


Tue Extract oF ToRULAE (VITAMIN T GOETSCH) AS A GROWTH STIMULANT FOR PRE- 
MATURE INFANTS. C. PoTOTSCHNIG, Minerva pediat. 6:772 (Oct. 15) 1954. 


The use of vitamin T Goetsch has seemed to the author to be superfluous as a growth stim- 
ulant for the average premature infant, as good nursing care accomplishes all that is necessary. 
He thinks that a growth stimulant may be helpful only when the premature infant is convalescent 


infecti i rophic. 
from an infection or is dystrophic Hicerns, Boston. 


MoDIFICATION OF THE PARALLEL COURSE OF THE GLYCEMIC AND PyRUVICEMIC CURVES IN A 
GLUCOSE TOLERANCE TEST AS A RESULT OF GIVING METHANDROSTENEDIOL AND ADENO- 
SINTRIPHOSPHORIC AcID. G. CAFFARENA and M. MERLINI, Minerva pediat. 6:916 (Nov. 30) 
1954. 


Under normal conditions, the blood sugar and the blood pyruvic acid curves parallel each 
other. When the steroid hormone methy! androstendiol is given at the same time as the glucose 
feeding, the blood pyruvic acid curve does not rise with the glucose curve. This action is probably 
associated with the activity of the hormone in building up protein; a similar action has been 


reported from adenosintriphosphoric acid. 


Hygiene; Growth and Nutrition; Public Health 


DEVELOPMENTAL MALFORMATIONS PRODUCED BY RADIATION: A TIMETABLE OF THEIR 
DEVELOPMENT. SAMUEL P. Hicks, Am. J. Roentgenol. 69:272-293 (Feb.) 1953. 


Ionizing radiations will affect embryonic tissue. Differences exist in the response of embryonic 
tissue to radiation. The results of radiation of embryonic tissue are more dependent on the time 
of radiation, rather than the total dose. 
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There is a critical period for the formation of abnormality. The cell most susceptible to 
ionizing radiation is the neuroblast. 

The rat and mouse embryos are relatively insensitve to radiation the first week of gestation. 
On about the ninth day, parts of the embryo develop radiosensitivity, and this change in suscepti- 
bility coincides with a new pattern of growth, namely, rapid differentiation and the appearance 
of neuroblasts. Preliminary experiments suggest that the mesenchyme and skeletal blastema may 
pass through a developmental stage analogous to the neuroblast. 

The growth and maturation of organ systems in the rat is not a uniform progression. The 
differentiation of neuroblasts is spread over a longer period than that of other systems. 

During the first week of gestation, in spite of radiation, no abnormalities were noted in the 
litters that came to term. 

Radiation was administered by days, and the abnormalities produced up through the 21st 
day are discussed. 

The experiment concludes that the neuroblast is the sensitive cell in all species tested so 
far—rats, mice, hamsters, guinea pigs, ducks, chickens, turkeys, and other animals—indicating 
that the human neuroblast is also radiosensitive. The quantitative sensitivity of the human 


neuroblast is cnown. 
euroblast is not know Honpcson, Rochester, Minn. 


GrowTH, DIFFERENTIATION, AND DIsEASE. Epwarp B. D. NEuHAusER, Am. J. Roentgenol. 
69 : 723-737 (May) 1953. 


Growth is an increase in the size of the whole or part of a living organism, whereas differ- 
entiation implies a change of the component parts into something else. Pediatric radiology is in 
great part a study of the interaction of development (growth and differentiation) and disease. 
The impact of growth on disease may produce changes in the pattern of disease. 

Many diseases are purely hereditary (marble bones, achondroplasia), many diseases are 
hereditary but may be altered or suppressed by environmental factors, and some environmental 
factors (rubella) may affect development so as to simulate genetic lesions. The role of heredity 
and of environment is therefore not readily apparent. Further examples of this interaction are 
presented. 

Once a developmental abnormality has been initiated, roentgen examination may be of value 
in studying the effect of growth on it. The skull and some of its abnormalities are considered 
in detail. Study of bone contour thickness and sutural prominence enables an experienced radiol- 
ogist to recognize the osseous response to brain development. Deficient cerebral development 
is shown by premature closure of sutures and fontanelles. Synostosis of any suture will alter 
skull contour if brain development proceeds normally. Cerebral aqueduct obstructive hydro- 
cephalus results in a small posterior fossa, whereas obstruction below the fourth ventricle results 
in an enlarged posterior fossa. 

Abnormalities of long-bone development can be studied roentgenographically, but the finding 
may not be diagnostic. Thus defective tubulation is observed in Pyle’s disease (familial meta- 
physeal dysplasia), Gaucher’s disease, and chronic leukemias of childhood. Radiation may produce 
spinal changes simulating osteochondrodystrophy. 

Pediatric radiology has a great challenge for the future in the study of the pathogenesis of 
disease. This entails a thorough examination of the developing child in relation to his inheritance 


nvi : 
and environment Hopcson, Rochester, Minn. 


ABSORPTION OF CARBOHYDRATE AND PROTEIN AS AFFECTED BY FEEDING CORNSTARCH, 


BANANA, OR GLucoseE. LorRAINE Dretspacn and E. S. Nasset, J. Nutrition 53:523 
(Aug. 10) 1954. 


Dreisbach and Nasset stated that the purpose of their investigation was to compare the 
simultaneous absorption of dietary protein with three different sources of dietary carbohydrate. 
Cornstarch was chosen to represent the carbohydrates which require hydrolysis prior to absorp- 
tion and glucose to represent those that are absorbed without hydrolysis. Banana powder repre- 
sents a source of carbohydrate intermediate in this respect because it requires partial hydrolysis 
before absorption. Each of these carbohydrates was fed as part of normal diet to rats, and 
the simultaneous absorption of carbohydrate and protein was observed over a period of five hours. 

The carbohydrates of banana and glucose were absorbed at maximum rates in the second 
hour, but starch absorption did not reach maximum values until the third hour. The amount 
of nitrogenous material recovered from the gastrointestinal tract was always greater than 
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the amount of protein fed, even in the fifth hour, suggesting that the gastrointestinal tract 
must “turn over” somewhat more endogenous protein than is ingested. It is evident that a 
relatively large amount of protein must be synthesized, secreted, and recovered by the gastro- 
intestinal tract in the process of digesting and absorbing a mixed meal. Sources of these proteins 
most likely are the numerous hydrolytic enzymes and mucoproteins present in the digestive 
juices. The superior protein-sparing effect of starch may be attributed to the fact that the 
carbohydrate/protein ratio in the gastrointestinal contents is consistently higher for starch than 
for either banana or glucose. This indicates that in the presence of starch a much larger quantity 
of carbohydrate is available for absorption simultaneously with protein. 


FREDEEN, Kansas City, Mo. 


CONGENITAL MALFORMATIONS AS RELATED TO DEFICIENCIES OF RIBOFLAVIN AND VITAMIN 
By, SOURCE OF PROTEIN, CALCIUM TO PHOsPHORUS RATIO AND SKELETAL PHOSPHORUS 
METABOLISM. RosBerT B, GRAINGER, Boyp L. O’DetL, and ALsert G. Hocan, J. 

y Nutrition 54:33 (Sept. 10) 1954. 


Grainger and co-workers fed rats a diet deficient in vitamin By and riboflavin and possibly 
in folic acid (corn-wheat gluten rachitogenic diet—Steenbock and Black). There was a high 
’ incidence of hydrocephalus, ocular defects, and skeletal abnormalities among the offspring of 
dams fed this diet, and the incidence of the malformations was greatly reduced by adding the 
known vitamins required by the rat. The addition of these vitamins to a diet in which the 
dietary protein was of soybean origin gave nearly complete protection. The omission of vitamin 
Biz resulted in hydrocephalus, eye defects, and increased incidence of bone defects. The omission 
of riboflavin had no effect on the incidence of hydrocephalus or eye defects but increased skeletal 
sbnormalities. The omission of both gave a still higher incidence of skeletal abnormalities. A 
liigh Ca: P ratio also increased skeletal defects. Thus it appears that a deficiency of either 
vitamin B, or riboflavin results in defective cartilage formation and a lower phosphatase 
activity. Consequenlty there is a decreased rate of ossification in the skeletal tissue. 


FREDEEN, Kansas City, Mo. 


THe NUTRITIONAL STATUS OF PAPAGO INDIAN CHILDREN. M. G. Vavicu, A. R. KEMMERER, 


and J. S. Hrrscu, J. Nutrition 54:121 (Sept. 10) 1954. 


This paper reports the results of a nutritional survey on Papago Indian children. The 
Papago Indians were selected because they represent one of a few pure racial strains remaining 
in the United States; they exist on diets considered submarginal according to modern nutritional 
standards, and they give opportunity to determine the effects of an ample school lunch upon a 
population group. The 115 children were selected at random, and except for one 11-year-old 
child, the remainder were 12 to 16 years of age. The noon lunch for the children attending 
the Indian Service school was found to be ample and well balanced. For example, one luncheon 
consisted of Spanish rice, green beans, carrot sticks, bread and jam, milk, and canned peaches. 
The noon lunch from the private schools was limited and usually not well planned nutritionally. 
For example, lunch often consisted of bread, water, and potatoes. The blood of the children 
receiving the limited lunch was lower in total vitamin A and ascorbic acid than the blood of the 
children receiving the ample lunch. Vavich and co-workers presented data showing that a higher 
percentage of the former showed symptoms usually associated with vitamin A and ascorbic 
acid deficiencies than did the latter group. Girls from the limited schoo! lunch showed poorer 
bone calcification. No significant differences between the two groups of children were found for 
height, weight, or age, values for hemoglobin, red cell count, white cell count, volume of packed 
cells, sedimentation rate, or serum riboflavin, cholesterol, glucose, or protein. 


FREDEEN, Kansas City, Mo. 


THe Errect oF Fat LEvEL or THE Diet ON GENERAL NutTRITION: XII. THE REQUIREMENT 
oF EssENTIAL Fatty ACIDS FOR PREGNANCY AND Lactation. Harry J. DEvEL Jr., 
CHARLOTTE RoE MartTIN, and Rostyn B. ALFIN-SLATER, J. Nutrition 54:193 (Oct. 11) 
1954. 
Deuel and co-workers presented data showing that dietary fats are not required by the female 


rat for conception, for the continuance of the development of the fetuses, and for parturition. 
Although dietary fats or essential fatty acids are not required for the completion of intrauterine 
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growth, they are required for the survival of the offspring for the first critical three-day period. 
Up to a certain level, survival is related quantitatively to the intake of cottonseed oil or of 
essential fatty acids by the mother. Daily doses of cottonseed oil as low as 10 mg. insured the 
survival of the young for three days; in some cases, as much as 200 mg. were required per day 
for optimum results. The optimum daily requirement of cottonseed oil for lactation, as deter- 
mined by the weight of the young at 21 days, was found to be between 100 and 200 mg. The 
constitutents of the fat responsible for the survival of the young and for satisfactory lactation 
appear to be the essential fatty acids. FrepeEn, Kansas City, Mo. 
Tue Errect or Fat Levet or tHe Diet oN GENERAL Nutrition: XIII. Tue Errect or 

INCREASING DosaGEs OF X-IRRADIATION ON THE PROTECTIVE ACTION OF Fat oN RapIA- 

TION InJuRY. AMBER L. S. CHENG, Rostyn B. ALFIN-SLATER and Harry J. DEUEL JR., 

J. Nutrition 54:201 (Oct. 11) 1954. 

Cheng and co-workers presented data which confirmed the earlier experiments in demonstrat- 
ing the protective effects of dietary fat against x-irradiation in a variety of doses given at 
several time intervals. A simple procedure for studying the effect of diet on protection from 
x-irradiation involves prefeeding the weanling rats for three weeks on the test diets, followed 
by exposure of the animals to two 400 r doses of x-rays at intervals of four days. 


FREDEEN, Kansas City, Mo. 


Prematurity and Congenital Deformities 
FRANCESCHETTI’S SYNDROME. C. ZuNIN and E, pe Toni, Minerva pediat. 6:904 (Nov. 30) 
1954. 

Franceschetti’s syndrome also goes by the names of Treacher-Collins disease and a mandib- 
ulofacial dysostosis. Patients with this condition may have all or only some of the following 
congenital defects. 

(1) Slanting downward of the eyelids (anti-Mongoloid). 

(2) Hypoplasia of the facial bones, especialy the maxilla, the zygoma, and the mandible. 
(3) Malformation of the external ear, often extending to the middle and inner ear. 

(4) A fistula or a groove extending from the mouth to the ear. 

(5) An atypical growth of hair, which stretches down from the scalp over the cheeks. 
(6) Other anomalies, as cleft palate, harelip, skeletal deformities, and heart defects. 

Three cases of this syndrome in children are reported with pictures. A suggestion that 
the syndrome is hereditary is revealed in one case, the anti-Mongoloid eye trait being found in 
the father’s family, and the hypoplastic mandible trait being found on the mother’s side. No 
definite history of rubella in the mother while carrying the child could be obtained. Illustrations 
are used to demonstrate in the embyronic models the foci of the acquired deformities. 


Hicerns, Boston. 


UNDEKCOOLING OF PREMATURE INFANTS. G. JoppicH and H. ScHAFER, Deutsche med. 
Wehnschr. 80:73 (Jan. 14) 1955. 

While some premature infants tolerate undercooling remarkably well, the mortality of under- 
cooled premature infants admitted to the hospital exceeds that of premature infants admitted 
with normal body temperature. Of 45 undercooled premature infants, 7 died. These cases are 
reviewed shortly, with autopsy findings in six. Aside from usual crib coverings, no further means 
of heat were used. This seetned advantageous. Blocking of the ganglia of the vegetative nervous 
system is not necessary. The number of observations is considered too small for generalization, 
although in these cases the percentage of mortality was below that of premature infants before 


heating was omitted. AMBERG, Rochester, Minn. 


Acute Contagious Diseases 


ABSENCE OF TONSILS AS A FACTOR IN THE DEVELOPMENT OF BULBAR POLIOMYELITIS. G. 
W. Anverson and J. L. Ronpeau, J. A. M. A. 155:1123 (July 24) 1945. 
Recently the proportion of cases of poliomyelitis with bulbar paralysis has supposedly 
increased and is greater in the older age group. One of the factors that has been suggested as 
significant in this localization is whether or not tonsillectomy has been performed at any time 
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previous to the illness. Anderson and Rondeau briefly review the findings of Top and Vaugnan 
(1941) and four other studies, all of which indicate that the presence or absence of tonsils at 
the time of attack by the poliomyelitis virus appeared to be one of the factors determining the 
type of response to the virus invasion. The study reported here is an attempt to confirm the 
observations of Top and to explore some of the causative factors. 


This investigation is based on epidemiological histories gathered during the 1946 outbreak 
in Minnesota. In all, 2669 histories were used in the study. The authors found that persons 
with the bulbar type of poliomyelitis give a history of removal of the tonsils more frequently 
than do persons with other forms of poliomyelitis and that, if clinically recognizable poliomyelitis 
develops in a person who has had his tonsils removed, the likelihood of bulbar involvement is 
four times as great as in one whose tonsils are in situ. This higher proportion of cases of bulbar 
involvement in patients who have had tonsillectomy occurs at all ages regardless of the time 
that has elapsed since operation. This higher proportion in older persons is due primarily to 
absence of the tonsils rather than to age per se. The higher proporition of bulbar involvement 
in recent years may be due to the greater frequency of tonsillectomy and the shift in age distribu- 
tion of poliomyelitis to the ages at which tonsils may have been removed. The lack of cases of 
bulbar involvement in certain areas may be due to the concentration of poliomyelitis in ages 
} before tonsil removal. 


Numerous hypotheses that have been advanced to explain the above findings are discussed. 
It is pointed out that the excess of bulbar involvement in persons who have had tonsillectomy 
may possibly be due to direct invasion along fibers of the 9th and 10th cranial nerves. 


The data here presented do not suggest that a child who has had a tonsillectomy is any more 
or less likely to have a recognizable form of the disease if he is infected. They do, however, 
show that if a recognizable form of the disease occurs in a person who has had tonsillectomy, it 
is more likely to be of the bulbar type than if the person had not had his tonsils removed. The 
authors draw no inference as to the desirability of tonsil removal but do suggest the importance 
of suitable indication for removal before operation is undertaken. 


AvpERs, Philadelphia [A. M. A. Neurov. & Psycurat.]. 


THE ROENTGEN STuDY OF THE CHEST IN MEASLES. JOHN DeCarLo Jr. and Henry H. 
STARTZMAN Jr. Radiology 63:849-852, 1954. 


Of 60 cases having chest roentgenograms, 43 were interpreted as showing positive pulmonary 
findings. Thirty-one had parenchymal infiltration; in 18 this was localized, and 13 had broncho- 
pneumonia. Enlarged hila were present in 22 of the 43 cases. Two were negative excepting 
for intense pulmonary markings. Widened mediastinum and atelectasis were frequent findings. 
Pleuropulmonary changes were present in only two cases. Chest roentgenograms and brief 
histories are presented of four cases. 


Mention of previous reports is made of typical measles producing identical lesions with those 
of giant-cell pneumonia, nuclear cytoplasmic inclusions, and other virus diseases. The extreme 
histopathologic resemblance of the lesions of the lung caused by virus infections seems to account 
for the similarity of the chest picture in all of these diseases. 


Riverside, Ill. 


THE EFFECT OF TONSILLECTOMY ON THE MORBIDITY AND THE COURSE OF DIPHTHERIA. 
B. CARLETTI and D. MarRA, Minerva pediat. 6:726 (Sept. 30) 1954. 


Some data have been gathered in the city of Milan, an industrial community, as to the signifi- 
cance of a previous tonsillectomy on the incidence and the nature of diphtheria. Diphtheria among 
tonsillectomized children is less frequent, less severe, and more prone to involve the nose and 
the larynx. Adults and children under 6 years of age seem to get less protection against the 
disease by reason of a previous tonsillectomy than do the older children. 


Hicerns, Boston. 


THE TREATMENT OF PERTUSSIS IN CHILDREN BY CHLORAMPHENICOL SUCCINATE GIVEN AS 
AN AEROSOL. A. Piccrone, Minerva pediat. 6:769 (Oct. 15) 1954. 


Chloramphenicol succinate was used as an aerosol in a chamber in the treatment of 90 patients 
with pertussis. Good to excellent results are reported for 53 cases, fair results for 18 cases, and 
no benefit for 19. 


Hicerns, Boston. 
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THe ImportaNCE OF A CyTOLOGICAL EXAMINATION IN THE DIFFERENTIAL DIAGNOSIS OF 
VESICULAR DERMATOSES OF CHILDREN. E, U. MIAN and L. Pott, Pediatria 62:387 (May) 
1954. 


A cytological examination of a smear from a vesicle will aid in the differentiation of the 
herpetiform lesions (herpes simplex and zoster, varicella, Kaposi’s disease) from other vesicular 
dermatoses (vaccinia, Tilbury-Fox dermatitis, and the aphthae of the mucous membrane). The 
herpetic lesions are exudative with some degenerating cells, while in the other group there is a 
characteristic and almost specific cellular picture. The various cytological and karyological 


characteristics of each type are described and illustrated. Hraciss: Heston 


Acute Infectious Diseases 


PRIMARY VARICELLA PNEUMONIA. AMmBROSE G. Hampton Jr., A. M. A. ‘Arch. Int. Med. 
95:137 (Jan.) 1955. 


A case of primary varicella pneumonia in a 25-year-old Negro housewife is reported, and 
previously published cases are discussed. Most pneumonias associated with chicken pox have 
been previously assumed to be due to secondary bacterial invaders. The author presents evidence 
that his case and several others in the literature, however, represent a primary pneumonia due to 
the chicken-pox virus, and he feels that these illustrate a well-defined clinical entity. 


Jones, Chicago. 


RECENT ADVANCES IN VACCINES FOR PREVENTION OF ACUTE ANTERIOR PotromyE.itis. H. 
J. SHauGunessy,: Illinois M. J. 106:20-24 (July) 1954. 


In a review of studies on poliomyelitis vaccines, Shaughnessy points out that studies on 
animals have shown that antibodies may keep the virus from invading the blood stream and 
thus from penetrating the central nervous system. In this report the author confines his remarks 
to the work which has been done by his group with an irradiated vaccine. 

Animal safety tests which available data indicate are adequate were made. Normal adult 
volunteers were inoculated with trivalent tissue-culture vaccine, inactivated by ultraviolet 
irradiation, with and without adjuvant. Antibody responses of fourfold or greater were shown 
by volunteers receiving adjuvant vaccine. Similar results were ubtained with the aqueous vaccine. 
All that was demonstrated in these tests is a booster effect. 

No one knows what level of antibody is necessary for solid immunity in human beings. The 
antibody levels produced by vaccines are far higher than those from gamma globulin. How 
long these higher levels of antibody persist is not known. There is no guarantee that vaccination 
will continue to be successful in the future. Barsour, Peoria, Ill. 


VENEZUELAN EQUINE ENCEPHALITIS DUE TO VACCINATION IN Man. L. S. Sutton and C. C. 
Brooke, J. A..M. A. 155:1473 (Aug. 21) 1954. 


In 1949 a highly purified vaccine against Venezuelan equine encephalomyelitis was developed 
for human use. Inoculated volunteers showed excellent immunologic response. A review of the 
existing literature revealed that viremia had never been found after the administration of any of 
the three equine encephalomyelitis vaccines. The purpose of this paper is to report 14 cases of 
Venezuelan equine encephalomyelitis occurring in humans after inoculation with the vaccine. 
These 14 clinical cases were encountered in the immunization of 327 persons, who received 
a total of 1174 inoculations. All patients recovered. 

Virus was isolated in specimens taken from 8 of 10 patients; no attempt at isolation was made 
in 4 cases. Although virus was recovered from only 8 of 10 persons, the authors note there is a 
good possibility that, had virus isolation studies been performed frequently and early enough, 
the agent would have been recovered from the other patients. None of the 14 persons were 
exposed to the virus during the course of their daily work. In seven of the eight cases virus was 
recovered from the blood. Viremia was detected as early as the first and as late as the fifth day 
of illness. The pharynx appears to be a site of predilection for this virus. Should virus not be 
isolated, presumptive diagnosis of the disease may be made by the demonstration of serum 
neutralizing antibodies’: Although no attempt was made to recover the virus in the first four 
cases, the determination of neutralization indexes on postimmunization serums disclosed markedly 
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elevated titers, which, coupled with the clinical illnesses, were suggestive of the diseuse. The 
clinical aspects of the disease occurring after vaccination are briefly reviewed and compared with 
naturally acquired cases. 

Concentrated quantities of vaccine, including samples taken from the very vials containing 
vaccine causing clinical illnesses, were inoculated into about 6000 animals of various species. No 
virus was recovered. This may indicate that by chance a clump of injective particulate matter 
was injected into man, or that man may be a more susceptible host for the propagation and 
recovery of Venezuelan equine encephalomyelitis virus. 


ALPERS, Philadelphia [A. M. A. Arco. Neuro. & Psycu1at.]. 


BLoop AND CEREBROSPINAL FLurp LEVELS oF INTRAMUSCULAR OXYTETRACYCLINE. RICHARD 
Kocu, J. Pediat. 46:44 (Jan.) 1955. 


Koch’s study reports five controls and eight cases of purulent meningitis. The cases of men- 
ingitis were as follows: one Hemophilus influenzae, Type B, one pneumococcus, one not deter- 
mined, and five meningococcus. (One of these cases of meningococcic meningitis recovered on 
penicillin and sulfonamides after oxytetracycline had failed.) 

Suggested intramuscular dose of oxytetracycline for susceptible organisms: 12 to 18 :ng. per 
kilogram body weight every six to eight hours. MAcpDoNALD, Pittsburgh. 


SALMONELLOSIS IN CHILDREN. Epwarp F. Rase, Pediatrics 13:247 (March) 1954. 


The clinical course of 12 consecutive cases of salmonellosis occurring in children from 6 
weeks to 12 years of age was described. Seven of the patients presented the clinical picture of 
septicemia, two had bronchiolitis, two had enteritis, and one had pyelonephritis. 

The limitations of the use of serum agglutination titers in diagnosing the disease were 
illustrated. Emphasis was placed upon the fallacy of using a narrow antigenic spectrum in con- 
ducting serum agglutination titrations, and upon the value of obtaining paired serum samples as a 
basis for diagnostic interpretation. 

The success of antibiotics in the treatment of symptomatic salmonellosis and their failure in 
curing the asymptomatic intestinal carrier of Salmonella were illustrated. 


From THE AuTHOR’S SUMMARY. 


PsEUDOMONAS AERUGINOSA SEpPsis. ALBERT M. Hanp, South. M. J. 47:1049 (Nov.) 1954. 

Infections due to this organism may occur in every system of the body but are more commonly 
found in the gastrointestinal tract, the central nervous system, and the skin. In the skin the 
lesions begin as small points of ecchymosis or blebs. At this time the blood culture may be 
positive even though the infant’s temperature is normal. The skin blebs persist or enlarge 
and often break down, the affected skin becoming dry, dark, and necrotic. These lesions occur 
more commonly on the extremities and about the buttocks. 

Five cases of Pseudomonas infection in infants and children aged 9 days to 7 years are 
reported, two of whom died. The three who recovered were treated with polymyxin B. The 
organisms isolated from two of the patients who recovered were resistant to penicillin, chlor- 
tetracycline, (Aureomycin), chloramphenicol, streptomycin, bacitracin, and oxytetracycline 
(Terramycin). Those from the third patient who recovered were sensitive in vitro to chlor- 
amphenicol and oxytetracycline, but the clinical administration of these drugs was without 


fect. Locan, Rochester, Minn. 


Tue KATAYAMA SYNDROME. FRANK WALT, South African M. J. 28:89 (Jan.) 1954. 


The syndrome of fever, headache, cough, abdominal pain, enlarged liver and spleen, and 
marked eosinophilia is described in detail and illustrated by 12 case reports. The Katayama 
syndrome as described is typical of the invasive stage of schistosomiasis. 


McGutiGan, Evanston, 


PREVENTION OF BovuILLAup’s DIsEASE IN CHILDREN. J. Rouverx, Presse méd. Supp. 19, 
p. 399 (March 13) 1954. 


Preventive measures against Bouillaud’s disease should be taken as early as the end of the 
initial attack. Careful attention to the rheumatic patient may shorten or reduce the relapse 
course by immediately resuming the treatment as soon as the initial symptoms appear. Hormonal 
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treatment, if early administered, seems efficacious in preventing cardiopathy. The notion of rest 
should prevail among the prophylactic measures. Any fatigue must be avoided during the year 
following the attack. Need of prolonged supervision under the best conditions cf general hygiene 
has called for the creation of convalescence centers for rheumatic children. The routine mainten- 
ance treatment with salicylates is of little interest. Amygdalectomy is indicated for the rheumatic 
child, but no more than for any other case, since it proves nearly ineffective on the relapses. 
Contrarily, prophylactic treatments with antibiotics, sulfamides, and penicillin seem more 
promising. 
In addition to the action on the causative infectious factor, it is also necessary to act, as far 
as possible, on the terrain; this is essentially based on the reaction potentiality of the defensive 
pituitary-adrenal system. Among those therapies able to give such a result, crenotherapy 
should be emphasized, as its action on the neuroendocrine balance was demonstrated by physio- 
lugical experimentation. 
An investigation into the condition of 52 children who had been given Bourbon-Lancy treat- 
ment after their initial attack shows the relapse rate to be 8%, as opposed to the 25% rate in . 
untreated rheumatic cases. 


From THE AUTHOR’S SUMMARY. 


LEPTOSPIRA AND THE NERVOUS SysTEM IN CHILDHOOD. ULRicH FReYER, Ann. pediat. 
182:271 (May) 1954. . 


Twenty cases of icteric leptospirosis in infancy are described. The children were examined 
again after a year and their spinal fluid checked, and it was found that in all, even in the so- 
called “benign” cases of leptospirosis, the central nervous system is invariably involved. The 
relatively frequent occurrence of chronic leptospirosis meningitis is pointed out, the clinical 
picture and the spinal fluid findings are described, and the importance of recognizing the disease 
is pointed out because it might be diagnosed as “neurasthenia.” 


From THE AuTHOR’S SUMMARY. 


LEPTOSPIROSIS AND THE NERVOUS SYSTEM IN CHILDREN: PATHOGENESIS AND TREATMENT. 
Hans Ucrico Freyer, Ann. pediat. 182:317 (May) 1954. 


With regard to the pathogenesis of leptospirosis it is stated that the signs and symptoms of the 
first (septicemic) stage are directly due to the effect of the organisms. For te second stage of 
organ manifestations, the chronic meningitis, and the late iridocyclitis the hypothesis of allergic 
conditions: is made and arguments in favor of it are proffered. 

Only in the first stage may antibiotic treatment (chlortetracycline [Aureomycin], possibly 
combined with quinacrine [Atabrine]) be successful. The morbid signs in the second stage can- 
not be prevented or influenced by antibiotics. From THE AuTHOR’s SUMMARY. 


INTRADERMAL VACCINATION IN THE TREATMENT OF TypPHorp INnFEcTIONs. D. Gortt, Clin. 
pediat. 35:753 (Oct.) 1953. 

Intradermal injections of a typhoid vaccine (5 to 80 million typhoid organisms) were given 
every other day after the 11th day of the illness as an adjunct to chloramphenicol to 29 patients 
with typhoid fever. It is felt that some beneficial results were observed in 23 of the patients. 
Similar benefits were observed following similar treatment of 18 patients with paratyphoid fever. 

Hicerns, Boston. 


Tue TREATMENT OF STAPHYLOCOCCIC SEPSIS IN THE NEWBORN. G. Rortrnt and B. Eva 
D1 Giacomo, Lattante 25:515 (Sept.) 1954. 


The commoner staphylococcic infections of the newborn are impetigo, phemphigus, furun- 
culosis, abscesses, and septicemia. In these conditions, the use of antibiotics should be sup- 
plemented by vaccines and antitoxins. Since strains of staphylococci are recently found to 
be more resistant to antibiotics, it is advisable to test the potency of the various antibiotics ° 
against the causative organism and then use the most potent. Hicc1ns, Boston 


Tue TREATMENT OF RHEUMATIC INFECTION WITH ParaA-AMINO-SALIcyLIc Acip (PAS) 
anp WirHovut Soprum Saticyiate. R. BULGARELLI and G. Sarprni, Minerva 
pediat. 6:198 (March 31) 1954. 
PAS was found to have a definite antirheumatic action, to lower the sedimentation rate 
rapidly, and to be less toxic than sodium salicylate. The giving of paraaminosalicylic acid together 
with sodium salicylate led in most cases to a higher and a longer-maintained salicylate level in 
the blood. Hicarns, Boston. 
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THREE Epipemics of Inrectious Hepatitis IN INFANTS: EPIDEMIOLOGICAL, CLINICAL, 
AND FuNCcTIONAL Aspects AND Biopsy Finpincs. F. De Martrers and G. 
Minerva pediat. 6:794 (Oct. 31) 1954. 


In the past three winters at the Pediatric Clinic of Genoa, there have been epidemics of 
infectious hepatitis in infants. The mortality rate was high, being 66% in the first epidemic, 
38% in the second, and 36% in the third. Extended reports of 13 cases, in infants 1 to 6 
months old, from the last epidemic are presented; in this group, serial liver biopsies (needle 
technique) were done, 40 in all. The etiological agent was probably a virus, conveyed through 
nasal and fecal discharges and possibly through nipples. In several of the cases, the disease 
did not reach the stage of jaundice. The early symptoms were loss of weight, light-colored 
stools, hepatomegaly, and lack of cenesthesia. Enzymatic, flocculation, and colloidal lability 
tests were all found positive in the prejaundiced stage. As the jaundice appeared, the eyelids 
became puffy, and in one-third of the cases splenomegaly was present. Tremors and convul- 
sions were usual terminal signs. Microscopic findings of the biopsied liver tissue showed 
normal-appearing nuclei, but the cytoplasm took practically no stain at all. The picture is 
described as being similar to that found in von Gierke’s disease, but of course there were no 


glycogen deposits in the cells in these cases. Hiccrns, Boston 


CHLORAMPHENICOL IN TyPHoIp Fever. M. De La Icresta, Arch. pediat., Barcelona 32:53 
(July-Aug.) 1953. 


The author presents 12 cases of typhoid in children, treated with chloramphenicol. 

His conclusions are that the antibiotic must be continued after the fever abates, for relapses 
and complications may otherwise develop. 

Several cases developed a leucopenia, but this disappeared when dosages were lowered. The 
symptomatic treatment, including nutrition, must not be neglected, especially must large amounts 
of vitamin B be given. 

The author does not recommend the maximum dosage and warns that frequent blood cell 


counts must be made. All the children recovered. Aten, Santa Fe, N. Mex. 


NOSOLOGICAL AND CLINICAL ASPECTS OF PERUVIAN VERRUCA OR CARRION’S DISEASE IN 
CHILDREN. CarLos F. KrumpIEck, Rey. espafi. pediat. 9:625 (May-June) 1953. 


The author presents clinical observations and laboratory findings in 12 children who suffered 
from the peruvian verruca or the more serious form, called Carrion’s disease. In both types of 
infection the causal organism is the Bartonella bacillus, and its period of incubation (as deter- 
mined by Carrion, Rosell Garcia, and others) is, on the average, 15 days. The verruca may occur 
as a widespread miliary type of exanthema with fairly rapid development and subsequent dis- 
appearance of the lesions, or, if there is high fever and rapid dehydration, death may occur. 
On autopsy the visceral organs as well as the skin may be full of the verruca so that frequently 
the spleen is described as a sack full of warts. 

Frequently the disease is associated with other illnesses, such as malaria, tuberculosis, 
dysentery, typhoid, etc., and if such a concomitant disease is found, specific treatment for this 
helps the involution of the verruca. Otherwise, the treatment seems to be symptomatic. There 
is a severe anemia accompanying this disease, and it has a long period of convalescence. One 


attack confers immunity. Auuen. Santa Fe. N. Mex 


EcHINOcOCCcOsIS IN CHILDREN WITH SPECIAL REFERENCE TO ITs MEDICAL AND SOCIAL 
ASPECTS. VELARDE PEREz Fontana, Arch. pediat. Uruguay 25:173 (March) 1954. 


There is a strict relationship between echinococcosis in childhood and the same in adults. 
Echinococcosis in childhood is characterized by the unicystic forms without complications. 
The percentage of multiple cysts is about the same in the child as in the adult. The frequency 
of echinococcosis in the child can be explained by the child’s more intimate contact with dogs. 
Statistics show that the hydatid cyst in the child increases progressively till 14 years of age 
then decreases, to increase again after the age of 18, when the adult, in rural activity, comes 
in contact with an infected medium. 

The climatological, chorographical, and age factors are very important in the extension of 
the hydatid diseases. Experimentation has demonstrated that the use of sodium chloride may be 
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an important element in the prophylaxis of echinococcosis, and its use must be advised and 
generalized. 

Sanitary education in the schools and a law of compulsory insurance for the rural worker 
are indispensable to background of official prophylactic action. 


From THE AuUTHOR’s SUMMARY. 


TREATMENT OF SEVERE TETANUS. WALTER MEHL, Deutsche med. Wchnschr. 79:553 (April 2) 
1954. 


In a 13-year-old boy, the symptoms of tetanus developed three days after an injury, becoming 
rapidly severe. The treatment is given in detail. Prevention of pneumonia by antibiotics and O: 
is stressed as well as the use of curare preparations in case of attacks of suffocation, together 
with artificial respiration. In addition to muscle relaxing medication, Periston N may be used. 
Tetanus antiserum also was used, as well as tribromoethanol (Avertin). The boy recovered. 


AmBERG, Rochester, Minn. 


Use or DIETHYLCARBAMAZENE IN Ascartasis. Ipa J. VAN DijK, Maandschr. kindergeneesk. 
22:57 (Feb.) 1954. 


Van Dijk describes the treatment of two cases of ascariasis with diethylcarbamazene ‘ 
Carbilazine). The advantages of diethylcarbamazene, compared with other drugs used in the 
treatment of ascariasis, are described. According to the literature, diethylcarbamazone is non- 
toxic when used against Ascaris. 


FroM THE AuUTHOR’s SUMMARY. 


Chronic Infectious Diseases 


RECURRENT TuBERCULOUS MENINGITIS. A. L. Hoyne, J. H. DiamMonp, and A. SCHULTZ, 
J. A. M. A. 155:1234 (July 31) 1954. 


The authors describe a case of tuberculous meningitis first appearing at the age of 15 in a 
Negro girl. She was treated with streptomycin intramuscularly for 90 days and was discharged 
after 119 days of hospitalization afebrile and asymptomatic. The patient was readmitted to 
hospital six weeks later with recurring complaints of headache, stiff neck, and vomiting. Another 
90 days of streptomycin therapy intramuscularly was started. An audiogram taken after two 
months’ therapy with streptomycin disclosed a moderate hearing loss in the high range above 
the range of the normal voice. Clinically the patient exhibited no difficulties in hearing. After 
the course of streptomycin was finished, the patient appeared clinically well and was discharged 
for follow-up studies. 

Seven weeks later she was admitted for the third time because of headache, sleepiness, and 
inability to move the left arm. Studies over the next two weeks indicated a recurrence of the 
tuberculous meningitis, and another course of streptomycin was started intramuscularly. After 
100 days of streptomycin treatment she was well clinically and was discharged. 


The patient remained well, and at the end of six months a lumbar puncture disclosed fluid 
that was normal in all respects. At the time of the report it was nearly seven years since she 
first entered the hospital. She has continued to be in good health and has married and had three 
robust, healthy children, none of whom show any clinical evidence of tuberculous infection and all 
of whom have negative Mendel (Mantoux) tests. 


The authors point out that this case is one of the most prolonged instances of therapy with 
complete recovery from tuberculous meningitis since the introduction of streptomycin. It shows 
that tuberculous meningitis can be cured without resort to intrathecal medication. It demonstrates 
that recurrences do not necessarily mean that recovery is hopeless—they mean only that treat- 
ment should again be instituted most vigorously. Finally, the fact that this patient has subsequently 
undergone three successive pregnancies with no breakdown of either the pulmonary or the central °| 
nervous system lesions strongly suggests that healed tuberculous meningitis need not be a contra- 
indication to pregnancy. 


Avpers, Philadelphia [A. M. A. Arco. NEurRox. & Psycuriar.]. 


OBSERVATIONS AND RESULTS OF THE BCG. VACCINATION WITH THE Swiss VACCINE. T. 
BAUMANN, Schweiz. med. Wchnschr. 85:102 (Jan. 29) 1955. 
Tuberculin and BCG. were obtained from the Swiss Serum and Vaccine Institute, Bern. 
The vaccine contained about 8,000,000 bacilli per 0.1 ml. and was given intracutaneously with 
due care. The results of vaccination of infants from the newborn period to one year of age did 
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not differ essentially from those of the older age groups. On tuberculin testing six to eight weeks 
after vaccination, 99.2% of 420 infants gave a positive reaction, and in the four with a negative 
reaction the reaction became positive on a second vaccination. The patch test (Moro) was 
positive in 90%, the rest were positive to the Mantoux test. Of 1500 infants and school children 
up to 16 years, the six- to eight-weeks test after vaccination was negative in 1.2%. In another 
group of 1427 pupils 7 to 16 years of age, the reaction was negative 12 to 13 months after 
vaccination in only 0.07%. The tuberculin reaction in vaccinated children was considerably less 
intense than in spontaneously infected children. With the vaccine used, the incidence of compli- 


cations was minimal. No cases of BCG. hilitis were seen. ee ee 


A CHRONIC AND STATISTICAL EVALUATION OF SIXTY-THREE INFANTS, UNDER Two YEARS 
oF AGE, wiTtH TuBERCULOsIS. B. Dr Gracoma and L. Rocco, Minerva pediat. 6:295 
(April 30) 1954. 


This report is from the Children’s Hospital in Trieste. Of 42 infants with primary tuber- 
culosis, there was only 1 death; of 6 with caseous lesions, there were 4 deaths, and of 15 with 
hematogenous disseminated tuberculosis, 10 deaths. The specific treatment in each of these cases 


was streptomycin. Hicerns, Boston. 


AscARIs INFESTATION OF PANCREAS IN DraBetic Coma. R. Roca De Vinats and A. Coma- 
Fares, Rev. espafi. pediat. 10:439-446 (May-June) 1954. 


The authors report the case of a 13-year-old boy brought in in a diabetic coma. The hyper- 
glycemia was treated, but death followed. Autopsy showed obstruction of Wirsung’s duct with 
Ascaris lumbricoides. There was complete necrosis of the pancreas. Other organs were also 
affected, including a perivascular fatty degeneration of the liver. 


ALLEN, Santa Fe, N. Mex. 


A Rare COMPLICATION OF THE ISONIAZED TREATMENT OF A TUBERCULOUS MENINGITIS IN 
CuiLtpHoop. E. WiEsNER, Wien. klin. Wchnschr. 66:921 (Dec. 3) 1954. 


A 6-year-old girl with a confirmed tuberculous meningitis was treated with isoniazid 
(Rimifon) given by mouth, and streptomycin I. M. On the 81st day after the start of treatment, 
a very severe attack developed suddenly. Severe prostration, mutism, somnolence, pronounced 
pallor, circulatory weakness, severe frontal headache, vomiting, difficulty of urination, tremor, 
and hyperactive reflexes were associated with slight decrease of the lymphocytes in the blood. 
There was no rise of temperature. The incidence occurred after a total dose of 8 gm. isoniazid 
at time when the daily dosage had been reduced to 5 mg/kg/day. With cessation of isoniazid 
and administration of an antihistamine, the condition was relieved in two days. An allergic 
edema of the brain is assumed, with exclusion of a tuberculotoxic genesis. 


AMBERG, Rochester. Minn. 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


CONGENITAL HyPOPROTHROMBINEMIC STATES. ARMAND J. Quick, ANTHONY V. Piscrorta, 
and Crara V. Hussey, A. M. A. Arch. Int. Med. 95:2 (Jan.) 1955. 


The authors briefly review the historical background which has led to our current knowledge 
of the various factors which will give a prolonged one-stage prothrombin time. They describe 
four distinct clinical entities, all of which give a prolonged one-stage prothrombin time and all 
of which are congenital in origin. These are due to the following: (1) an inability to produce 
adequate prothrombin; (2) an altered mechanism which fixes the ratio of free to total pro- 
thrombin; (3) lack of the stable factor, and (4) lack of the labile factor. The authors discuss 
six families in detail which represent the first three conditions. They also give a method whereby 
the differential diagnosis of these states can be made. The fact that all of these states are 
congenital and many patients first present themselves with bleeding tendencies while still in 
infancy or early childhood makes it imperative that all physicians dealing with this age group 
familiarize themselves with the current thinking in this particular field. 

Jones, Chicago. 
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A Case OF THE WOLFF-PARKINSON-WHITE SYNDROME IN AN INFANT. E. Brancut, Minerva 
pediat. 6:735 (Sept. 30) 1954. 


An 8-month-old girl had had several attacks of paroxysmal tachycardia. Electrocardiograms, 
except during these crises, showed the existence of the Wolff-Parkinson-White syndrome (a 
shortening of the PQ interval with a compensating lengthening of the QRS interval). There 
was no other cardiac pathology apparent. The interpretation of these functional disturbances may 
be the presence of abnormal congenital atrioventricular connections. Hicerns, Boston. 


DistuRBANCES AND Risks ENCOUNTERED IN CARDIOPNEUMOGRAPHY AND CARDIAC CATHE- 
TERIZATICN. R. BULGARELLI, Minerva pediat. 6:745 (Oct. 15) 1954. 


This paper deals with the safety aspects rather than the diagnostic value of those procedures 
where a rapid intra-arterial injection of an iodine containing contrast material is given. The 
author’s experience has been with 204 patients, 185 of them children, on whom angiocardiography 
was done for diagnosis of heart lesions, or angiocardiography for study of the pulmonary circulation 
in connection with cardiac pathology. The techniques in use at the Pediatric Clinic in Genoa are 
outlined. Six cases are cited where very disturbing happenings occurred from these procedures. 
Two children (13 and 14 months of age) had a very low blood pressure (50 mm. Hg) for three 
and six days following the procedure. One child (6 years old) had cardiac arrest shortly after 
the injection; this lasted about one minute, and then the heart beat slowly accelerated to a normal 
rate. One child (6 years old) 15 minutes after the injection showed a marked vasomotor reaction, 
with semiconsciousness, pallor, profuse sweating, tachycardia, subnormal temperature, and low 
blood pressure. Two children, one with a history of asthma and the other with asthmatic rales, 
had the typical reactions of severe anaphylactic shock; one of them had cardiac arrest for several 
minutes. The author’s experience with aortography and cardiac catheterization is very limited. 
From his own experience and from reports in the literature, he regards it as much more dangerous 
procedure. He cites one of his own cases, where aortography was done 14 days after angiography ; 
this child had cardiac arrest lasting some minutes. 

The author has had no deaths as a result of his experience. But from his experience, he has 
listed the following contraindications for angiocardiography and angioneumography: 1. These 
procedures should not be attempted in infants under 1 year of age and only rarely in children 
between 1 and 2 years of age. 2. They should not be done in patients with asthmatic history, 
or where there is skin sensitivity to the iodine preparation. 3. A long interval should be allowed 
before a test is repeated. 4. It should not be attempted in a seriously ill patient or one with coronary 
disease or cardiac decompensation. In adults, alcoholism, plumbism, and hyperthyroidism are 
contraindications. Menstruation has not been found to be a contraindication. 


Hicerns, Boston. 


THE ACTION OF THE HypopHYSEAL HORMONES ON ERYTHROPOIESIS IN THE NORMAL NEWBORN 
INFANT. M. Bernarpt, P. Brusa AND L. Picen1, Minerva pediat. 6:781 (Oct. 31) 1954. 

Frequent red blood cell counts and hemoglobin determinations were made on four groups of 
newborn infants until they reached the age of 60 days. One large group served as controls; a 
second group of 10 infants received daily for 10 days an injection of 2.5 to 5 units of an extract 
of the whole anterior pituitary gland; the third group of 10 infants received for 10 days daily 
injections of 0.25 to 1.0 units of whole posterior pituitary gland extract; the fourth group received 
injections of 10 to 15 units of corticotropin (ACTH) daily for four days. 

The corticotropin injections were without effect on either the RBC or the Hgb. Both groups 
of children receiving the pituitary extracts usually showed a higher RBC, but without a cor- 
responding increase in the Hgb. Hicarns, Boston. 


ELECTROCARDIOGRAPHIC Stupy IN CHILDREN (Not Carpiac PATIENTS) FoLLow1nc ANGIO- 
NEUMOGRAPHY. R. BULGARELLI and F. Asso, Minerva pediat. 6:790 (Oct. 31) 1954. 
Electrocardiographic records were made on 19 children, none of them cardiac patients, before, 
during, and at various intervals after the rapid intravenous injection of 20 to 40 cc. of an Ioduron 
solution. After a study of these records, the conclusion was reached that angiopneumography 
will rarely if ever affect the function of the normal heart. Quoting from his own experience, 
the author feels that the effects of such injections in children with cardiac decompensation are 
not good and are risky; in cases of compensated cardiac lesions, some caution is necessary. 
Hiceins, Boston. 
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Diseases of Nose, Throat, and Ear 


SomME Factors IN THE INTELLIGIBILITY OF CLEFT-PALATE SPEECH. Berry JANE MCWILLIAMS, 
J. Speech & Hearing Disorders 19:524-527 (Dec.) 1954. 


Forty-eight cleft-plate patients between the ages of 17 and 59 years recorded on tape one of 
12 lists of words, phrases, and short sentences in such a way as to include the 23 major consonant 
sounds in proportions comparable to the appearance of these sounds in conversation. In addition, 
each subject also recorded a short prose passage. Consonant articulation errors are correlated 
closely with nasality ratings. Nasality ratings depend to a large extent upon the intelligibility 
scores. The importance of velar-pharyngeal closure as a first step in therapy may have been 


overemphasized. PaLMeEr, Wichita, Kan. 


CoNGENITAL DiIsorRDERS OF THE LARYNX. C. BAKER Jr., New York J. Med. 54:2458 
(Sept. 1) 1954. 


Baker is a surgeon on the E. N. T. Staff of the Columbia University Medical Center. He 
states that congenital disorders of the larynx “are not unusual.” The diagnosis is easy, but the 
problems therewith may be formidable. They may be classified as stridor, cysts, webs, paralyses, 
stenosis, angiomas, and tumors. The symptoms are obstructive dyspnea, hoarseness, stridor, 
weak or absent sounds, and dysphagia. At birth, the glottis chink measures 7 by 4 mm. 
Narrowing of this chink causes most of the symptoms. Inability to cry is common. The little 
patient who cannot breathe properly presents a feeding problem: He will refuse all nourishment 
because he cannot breathe and swallow simultaneously. Stridor is usually inspirational, but may 
be expirational at times. Pressure on the trachea may be due to anomalies of the aorta or 
esophagus; therefore, examination by x-ray is the rule in all cases. Stridor usually disappears 
after the first year, but a congenital vascular ring requires surgery. Webs, next in frequency 
to stridor, occurred in 11 patients over a period of 20 years’ experience; they were found at the 
anterior commissure, usually. The ventricular bands may be involved occasionally. Voice 
disturbance was the commonest symptom, either weakness or no voice, and no crying, but with 
obstructive dyspnea. The web must be incised and the larynx dilated. But recurrence is common, 
and thyrotomy with complete excision, with insertion of a “tantalum keel,’ may be necessary. 
Congenital cysts cause hoarseness and obstruction. Surgery is imperative, and the results are 
good. 

Congenital paralysis of the cords is unusual, but may occur from central hemorrhage, and is 
commonly bilateral. When the paralysis is unilateral, some cardiovascular anomaly is likely. 
Congenital stenosis has been reported by Tucker, Glaser, Landau, and Heatley. O’Kane (G. H.) 
reported a case in the Laryngoscope for July, 1936. Obstruction was subglottic, and one could 
not get through with a 3-mm. bronchoscope. Some three or four operations for removal of 
recurring scars were performed, followed by dilatation. The voice obtained as a result was 
“fair,” and the patient was successful in college in making herself understood. 

Other congenital conditions of less significance occur, namely, angiomas, cystic hygroma, 
tracheoesophageal fistulas, “autonomic reflexes,” etc. Hemangiomas occur now and then and are 
difficult to deal with. 

The laryngologist has a great responsibility when confronted by these conditions. It is 
expected that the obstetrician will be the first to discover such lesions. In any case, the main 
objective is to secure good respiration and a satisfactory voice. External surgery may do harm 
if it alters the intrinsic structures: blood vessels and nerves. Cicatricial change or persistent 
swelling may defeat the purpose. The growth centers in the larynx may be stunted by what- 
ever procedure, with resultant defect in development and laryngeal function. Eighteen references 
to the literature make this essay a complete and exhaustive study of a field in which relatively 
few laryngologists have a wide experience. 


I. W. Voornees, New York [A. M. A. Arcu. OTOLARYNG.]. 


METHOps FoR Detecrinc AvupiTory DeEFEects IN THE YOUNG: Five MINUTE “ALERT.” 
EpmunpD Prince Fow er Sr., New York J. Med. 54:3095 (Nov. 15) 1954. 


Fowler is Chairman of the Subcommittee on the Hard of Hearing and Deaf of the Medical 
Society of the State of New York. This paper was read at the Annual Meeting, Pediatrics 
Section, May 14, 1954. Hearing tests for school children are fundamental to the child’s further 
education, but only “supplemental” in testing the infant. Elaborate tests with expensive machines 
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require special training of the examiner. They are often unnecessary or overemphasized. The 
degree and pattern of deafness are, of course, basic to further management. It may be difficult 
to measure hearing in a child below the age of 5, but by making it a sort of game, a test may 
become fairly accurate. “Children with no defect in hearing ... have a 10% to 15% greater 
hearing capacity than adults. This fact is commonly forgotten.” We must rely upon the acuity 
of observation in parents of children who are of preschool age. Environment is the principal 
factor. A child playing in a room adjacent to his elders may be so intent upon play that he does 
not answer a question or command, but he is not so often deaf as inattentive. Nearness or 
farness may be determinative of hearing degrees. If he does not hear a passing fire engine 
or automobile, a church bell or barking dog, there is a suspicion of deafness if inattention can 
be discounted. It is important to know whether the deafness is irreversible; if so, it is well 
to send the child to a nursery school for the deaf at 2% years or before 3 years. 


I. W. VoorHees, New York [A. M. A. Arcu. OTOLARYNG.]. 


Discussion: ConGentTaL Dearness. A. A. J. vAN Eomonp and OrHers, Proc. Roy. Soc. 
Med. 47:937 (Nov.) 1954. 


Congenital deafness is a partial or complete loss of hearing transmitted through heredity or 
caused by environmental influences during prenatal life and leading to mutism. Two groups are 
mentioned: (a) Dominant inner-ear deafness, which develops usually at middle age. It is con- 
genital only in the sense of being one of the six characteristics of the hereditary syndrome first 
described in 1951 by Waardenburg. (b) Sporadic recessive deafness. In dominant hereditary 
deafness, development of the bony cochlea becomes arrested, with malformations in the soft 
cochlea, with an intact acoustic nervous system. But in recessive sporadic deafness, all soft parts 
44 are affected, i. e., nerve trunks and fibers, central nuclei, and tracts with the cochlear bone intact. 
In each group Corti’s organ is damaged, with, therefore, varying degrees of deafness. Congenital 
atresia auris causes congenital deafness if it is bilateral. A hereditary element is possible, but 
damage in utero is likely. Anatomical irregularities are confined chiefly to the middle ear, and 
so the deafness is conductive and may be improved by fenestration. Erythroblastosis fetalis may 
also cause congenital deafness. After birth, icterus gravis may supervene and kernicterus 
may appear. Such lesions may appear in the nuclear pathways, giving rise to severe perceptive 
deafness. Environmental factors are found during the 8 to 12 weeks of pregnancy while organs 
and systems are forming, and cells still undifferentiated are highly vulnerable. Virus infections 
may cause both deafness and cataracts. Syphilis is a well-known cause of congenital deafness, 
but may appear at the 8- to 12-year age period. Diagnosis of congenital deafness depends chiefly 
on history as stated by the parents. 


Rubella is a cause of severe deafness. While the bony labyrinth may be normal, Reissner’s 
membrane may be collapsed and adherent to Corti’s organ. The striae vasculares are damaged 
or “almost absent.” There are changes in the tectorial membrane, but cells of the apiral ganglion 
and the nerve fibers are seldom, if at all, affected. The general discussion brought out the fact 
that rubella in the first trimester of pregnancy produces grave changes in the fetus, especially 
in the endolymph, utricle, and saccule, and incomplete development of Corti’s organ. Collapse 
of the saccule may have occurred during the mother’s attack by rubella. Hemolytic diseases 
in the newborn infant based on clinical and pathological observations were discussed. Some 30 
cases were reviewed, which fell into two groups: one with a fairly moderate loss of high 
frequencies, the other with a severe loss of high frequencies. Emphasis was laid on the neurological 
findings in relation to congenital deafness. It is easy, he said, to interpret dullness or mental 
deficiency in these children when, in fact, they may be mentally normal! All children who 
e survive hemolytic disasters must be tested thoroughly to determine the kind and degree of 
deafness and what can be done to improve the hearing. 


a I. W. Voornees, New York [Condensed from A. M. A. Arcu. OTOLARYNG.]. 
Diseases of Lungs, Pleura, and Mediastinum 
Errect oF HicH CONCENTRATIONS OF CARBON DIOXIDE AND OXYGEN ON THE RESPIRATION 

oF FuLLTERM INFANTS. Herpert C. MILLER, Pediatrics 14:104 (Aug.) 1954. ae 


Five per cent carbon dioxide added to 20% oxygen is a more powerful stimulus to respiration 
of healthy full-term infants than is 100% oxygen. Full-term infants hypoventilating as a 
result of exposure to low concentrations of oxygen had their minute volumes restored more 
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rapidly and to a greater extent when 5% carbon dioxide was added to oxygen concentrations 
varying from 12% to 95% than when 100% oxygen was administered. 

The age of the infant appeared to have but slight effect on the response made to breathing 
5% carbon dioxide or 100% oxygen. Infants under 2 or 3 hours of age were not tested. 

The value of adding carbon dioxide to air or oxygen in the treatment of “asphyxia neo- 
natorum” has been discussed. Too little is known concerning the chemical, physiologic, and 
anatomic changes occurring in this loosely termed condition or even in healthy newborn infants 
to warrant a pessimistic attitude towards the use of 5% carbon dioxide added to air or oxygen 
in the treatment of newborn infants with respiratory insufficiency. 


FroM THE AuTHOR’s SUMMARY. 


PutMonary ATELECTASIS IN YOUNG CHILDREN. MarGARET I. GrirFitHs, Arch. Dis. 
Childhood 28:170 (June) 1953. 


Seventy-seven children, aged 5 years or under, suffering from lobar or segmented atelectasis 
were studied. The children were followed as inpatients or outpatients until reaeration had taken 
place or bronchiectasis had been confirmed. 

In the majority of cases, reaeration took place within six months. 

The diseases predisposing to atelectasis fell into six main groups: acute infective atelectasis, 
primary tuberculosis, pneumonia, asthma, pertussis, and upper respiratory infection. 

In this series, eleven children developed bronchiectasis in fifteen lobes. 


Ketty, Milwaukee. 


ENTEROGENOUs Cyst oF Meprastinum. T. A. SALE, Arch. Dis. Childhood 28:325 (Aug.) 1953. 


A case is reported of a 3-month-old baby in whom a cyst, lined by intestinal mucosa, was 
removed from the mediastinum by operation. Convalescence was complicated by a chylothorax, 
which was cured by a simple aspiration. The features and the literature of mediastinal gastro- 


enterogenous cysts are reviewed. Ketty. Milwaukee 


SERoLoGic Tests IN INTERSTITIAL PNEUMOCYSTIC PNEUMONIA IN THE INFANT. B. NAvVRATIL, 
Z. Smip, and K. Barta, Ann. paediat. 183:63 (July) 1954. 


It has been found that the serological reaction and the complement fixation test are valuable 
laboratory methods in order to ascertain and confirm the clinical diagnosis of pneumocystic 
pneumonia. In 66 infants, treated in the Children’s Hospital of the Palacky University of 
Olomouc, 55, i. e. 83.3%, showed a positive serological reaction. Still better results are to be 
expected when this method has been perfected. 


From THE AuTHORS’ SUMMARY. 


ETIOLOGICAL OBSERVATIONS IN THE INTERSTITIAL PNEUMONIA OF EARLY CHILDHOOD. G. A. 
von Harnack, Ann. pediat. 183:224 (Oct.) 1954. 


An increase in the incidence of interstitial pneumonia of early infancy has been observed 
in Hamburg during 1950-1954; 191 cases are reviewed, 42% with a birth weight of 2500 gm. 
and more. 

The peak of the morbidity occurs during the third and fourth months. The earliest case 
began in the fifth week, the latest in the seventh month. The greater the birth weight, the 
smaller is the average gain until the beginning of the illness, which points to previous damage, 
particularly in the mature children. 

The incubation period varies between 1 and 2 months: the extremes being between 22 and 
78 days. The cases observed in their homes allowed conclusions regarding the risk of infection. 
Observations made on 15 pairs of twins show that the smaller partner is not always the one 
in greater danger. Occasionally babies born at home became infected with interstitial pneumonia 
without known contact. When admitted to baby wards they are responsible for a further spread 
of infection. The most important cause for the spread of the disease is the transfer of babies 
during the incubation period from hospital to hospital, from hospital to their homes, and vice 
versa. The infectiosity begins already during the incubation period. Infection seems to be 
possible by indirect contact. 
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No reliable therapeutic agent exists: there may be a slight superiority of Cyren B and 
cortisone. In case of superinfection with pyogenic organisms antibiotics are indicated. The 
mortality in our cases was 39.9%. The relatively best prognosis appears to be in children with 
a birth weight of 2000 to 2500 gm. From THE AuTHor’s SUMMARY. 


Hivar ADENOPATHY IN CHILDHOOD. SERGIO Toxt, Riv. clin. pediat. 54:1 (July) 1954. 

The author, after having made mention of anatomic lymphatic cervical-thoracic connections 
and of the complex etiophathogenesis of hilar adenopathy, examined 200 cases of girls who were 
received in a nursing home intended for the struggle against tuberculosis; girls were suffering 
from hilar adenopathy, and the author points out that 25% of the above cases were not of the 
specific kind of hilar adenopathy. According to some specific clinic laboratory data, he places 
these cases under the categories of the simple nonspecific hilar adenopathy and he explains 
their etiopathogenetic mechanism through some recidivist phlogistic oropharyngeal action. — 
From THE AuUTHOR’s SUMMARY. 


ConGENITAL Cystic MALFORMATIONS OF THE LuNG. E. SANCHEZ VILLARES and A. LopEz 

Berces, Acta pediat. espan. 12:783-812 (Sept.) 1954. 

This is the first part of a study the authors are making on cystic malformations of the 
lungs in infants. 

There is an extensive review of literature and discussion of the 18 or more names which 
have been applied to this condition. The cystic disease of the lung must not be confused with 
blebs or bullous emphysema. The latter are acquired while the cystic malformations are 
congenital. The cysts have a well-defined wall with epithelial lining, which is not true of blebs. 

The authors present four case histories with x-ray studies and pathological studies on the 
one case which came to autopsy. Symptoms, diagnosis, and treatment are discussed. 

Theories as to the causes and the embryology and pathology described. Agenesis of the 
lungs may be a cause. This would begin in the first or second month of gestation and results 
in pulmonic unilateral agenesis.. In later months there may be early dysgenesis and late dysgenesis 
which result in various degrees and type of malformations. Arien, Santa Fe, N. Mex. 


BroncHoscopy IN BRONCHIAL GLAND PERFORATION. Emitio ALEMAN, J. M. Rovuco, and 
E. Rivero, Arch. med. inf. 23:222 (July, Aug., and Sept.) 1954. 

We have made a correlated study of the roentgenological, bronchographic, and broncho- 
scopic data in 15 cases showing perforation of a caseous lymph node into the bronchial lumen 
as a complication of childhood type tuberculosis found among 60 cases of pulmonary consolidation 
in children from 0 to 5 years of age. 

There were abnormalities in 12 of the 15 cases, developed as consequence of the bronchial 
wall alterations determined by the fistula itself. The pathological aspects were distributed as 
follows: 


Complete stenosis of a bronchus—5 cases 


Partial stenosis of a bronchus—2 cases 
Widespread bronchial dilatations—1 case 
Slight bronchiectasis—2 cases 


Bronchiectasis plus agglutination—2 cases From THE AuTHORS’ SUMMARY. 


MALFORMATION OF HUMAN LUNG AND PossIBILITy OF SURGICAL TREATMENT. H. Bruck, 
Wien. klin. Wchnschr. 65:241 (April 17) 1953. 
A classification of the various forms of malformation of the lungs is given. The possibility 7 


or necessity of surgical intervention is discussed. Amber, Rochester, Minn. 


Nervous Diseases 


ASSOCIATION OF MATERNAL AND FETAL FacToRS WITH THE DEVELOPMENT OF EPILEPSY. 
A. M. LitrenFetp and B. Pasamanick, J. A. M. A. 155:719 (June 19) 1954. 
The prenatal and paranatal records of 564 epileptic children born in Baltimore between 1935 
and 1952 showed significantly more complications of pregnancy and delivery, prematurity, and 
abnormal neonatal conditions than a similar number of matched controls. These abnormalities 
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were just as frequent among epileptic children whose parents did or did not have epilepsy. 
These epidemiological findings throw some light on the etiology of epilepsy and raise doubts as to 
the genetic basis of convulsive disorders. 

The pattern of factors such as complications of pregnancy, prematurity, and neonatal abnor- 
malities that appear to be associated with epilepsy is similar to that previously found to be 
associated with cerebral palsy, stillbirths, and neonatal deaths. In a previous paper by Lilienfeld 
and associates, it was postulated that there exists a continuum of reproduction casualty com- 
posed of a lethal component consisting of stillbirths and neonatal deaths and a sublethal component 
consisting of cerebral palsy. The results of the present study suggest that this sublethal component 
should also include epilepsy. This observation, together with the fact that approximately one- 
third of persons with cerebral palsy have convulsive seizures, suggests that cerebral palsy may 
be a result of a severer type of brain damage than is epilepsy. The results are sufficiently sug- 
gestive to warrant the continuance of similar studies concerning other possible components of 
this continuum. They also warrant giving serious consideration to the possibilities of establishing 
concurrent studies in which a group of infants classified by these maternal and fetal factors could 
be followed, so that one can actually measure the risks of various neurological conditions associ- 
ated with these maternal and fetal factors developing. 


AvpeErs, Philadelphia [A. M. A. Arcn. Neurot. & Psycurat.]. 


Psychology and Psychiatry 


Group DIscUsSsSIONS WITH PARENTS OF ILL CHILDREN. Luicr Luzzatt1 and BARBARA 
DItTMANN, Pediatrics 18:269 (March) 1954. 


Group discussions with parents of diabetic children were started as part of the services offered 
in the metabolic clinic of the Children’s Hospital of the East Bay, followed later by similar 
groups of parents of children with cerebral palsy. This approach to some of the delicate problems 
confronting parents of children with chronic disease and the children themselves was utilized 
in an attempt to solve some of the aspects of care that cannot be dealt with entirely in a one-to- 
one approach in a clinic or doctor's office. The technical aspects of such groups are presented, and 


some of the significant points are discussed. Hanis sen Avenons’ Somat 


Diseases of Genitourinary Tract 


THE RESPONSE OF IDIOPATHIC RENAL Aciposis TO OraL Sopium LActTATE. THOMAS 
StaP.Leton, Acta pediat. 43:49 (Jan.) 1954. 


A case of idiopathic renal acidosis with coincident hypcrelectrolytemia and hypercalcemia is 
described. The renal response to the administration of sodium lactate is examined, and it is 
shown that the over-all response is similar to that which would occur in a normal child. The 
prolonged administration of sodium lactate did not cause a depletion of potassium. The findings 
are consistent with the hypothesis that the underlying defect is a failure on the part of the 


kidney to regulate the excretion of bicarbonate. che Autune’s Susan. 


IpropaTHic RENAL Aciposis. Lars H. GABRIELSEN, Acta pediat. 43:198 (March) 1954. 


A case of chronic acidosis diagnosed at the age of 4 months and followed for two years 
is discussed. The biochemical changes in the blood and urine were similar to those described in 
idiopathic renal acidosis. Calcifications in the renal parenchyma were first demonstrated by 
roentgen examination at the age of 2 years. There was no etiological explanation for the patient’s 
condition, which, being apparent from the first months of life, appeared to be congenital. Alkali 
treatment had a beneficial effect on the symptomatology but no curative effect upon the acidosis. 


From THE AuUTHOR’s SUMMARY. 


Diseases of Eye 


THE Funpbus oF THE EYE AND HyprozipE oF Isonicotinic Acip. L. Dotcet, Acta pediat. 
espafi. 11:67 (Jan.) 1954. 


The author comments in the remarkable efficacy of isoniazid on the involution of lesions in 
the eye, especially the fundus and the extrinsic muscles, following its use in patients with tuber- 


culous meningitis. Auten, Santa Fe, N. Mex. 
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TREATMENT OF STRABISMUS IN CHILDHOOD. RAUL RopRIGUEZ BARRIOS, Juan V. EcHAGUE 
VeRA, and Roperto Vazquez BARRIeERE, Arch. pediat. Uruguay 25:388 (June) 1954. 


The treatment of strabismus in chiidhood tends toward the ideal of a motor and functional 
correction, which is not always possible, especially when treatment has been started late. In 
the child less than 10 years old, the treatment is carried out in several stages. Two of these are 
(1) to correct the refraction with permanent use of glasses, (2) to treat the amblyopia by a 
permanent occlusion of the normal eye; the age of the patient being very important and how 
early it began, prolonging it until the best possible vision is obtained and until the orthoptic 
treatment can be begun, if possible. It will be done when the child has the mental age to 
cooperate. 

When an angle for distance remains in spite of the treatment, it is necessary to operate. If 
the child is too small for orthoptic treatment, it must be operated from 2 years of age on; if it is 
older and the treatment is possible, it is ideal to obtain normal correspondence and fusion, as 
preoperative treatment. 

We carry out the surgical correction of strabismus (1) when after wearing glasses per- 
manently for more than three months, an angle of deviation persists and the child is too small for 
orthoptic treatment; (2) when it has been possible to do these exercises without change in the 
angle of strabismus; (3) in cases of angles larger than 20 degrees for distance; (4) if there is 
irreducible amblyopia, we prefer to wait until the age of 12 to 15 years. In most cases, we use 
general anesthesia. In the first operation, we prefer to work on the nonfixing eye and the one 
that has the worst vision. When there is a very big angle, it is sensible to operate first on one 
eye, because the operations done on several muscles at a time can give overcorrections. 


From THE AvuTHOoRS’ SUMMARY. 


Cutaneous Diseases; Allergy 


Stupies oN Factors INFLUENCING RAGWEED POLLEN CouUNTS IN THE NEW YorRK METRO- 
POLITAN District: I. PoLLEN StuDIES ON AMBROSE LIGHTSHIP IN NEW YORK HARBOR. 
RicHarp D. WisEeMAN, S. SENIOR SACK, BERNARD B. SIEGEL, ISRAEL GLAZER, and 
MatTTrHEw Watzer, J. Allergy 25:1 (Jan.) 1954. 


The purpose of the study was to show the effect of wind, wind direction, and wind velocity 
on the pollen count. The study was done in 1949 and 1950. 

There were 10 locations in metropolitan New York where slides were placed, one of which 
was Ambrose Lightship, located nine miles from the nearest land; here the absence of ragweed 
was complete. 

The Durham Shelter and the technique recommended by the Pollen Survey Committee of 
the Research Council of the American Academy of Allergy were used. 

Ragweed pollen was found in considerable amounts on the slides exposed on Ambrose Light- 
ship. 

Wind direction and wind velocity determined the amount of pollen found on the slides on the 
Lightship. The counts were greater when the winds came from the west and southwest, and the 
velocity was highest. The greatest concentration of ragweed is to the west and southwest of 
Ambrose Lightship. 

The authors state: “An elimination program designed to free the city (New York) of rag- 
weed pollen will only be completely successful when ragweed plants are completely and per- 
manently eradicated from wide areas in every direction from which winds may carry pollen into 


” 
the city. Hoyer, Cincinnati. 


Latent ATOPY AND THE INCIDENCE OF THE ATOPIC STATE. SHEPPARD SIEGEL and THOMAS 
SEIDMAN, J. Allergy 25:20 (Jan.) 1954. 


Two hundred twenty-seven persons admitted to the surgical wards of a general hospital for 
conditions not known to have any relation to atopy were tested intracutaneously with pollen and 
dander extracts and interrogated as to the occurrence of clinical manifestations of atopy. 

The latent or subclinical phase of atopy as indicated by reactions to intracutaneous testing in 
the absence of past or present allergic symptoms was observed in 15 subjects, or 6.6%. Atopy 
in its clinically manifest phase was found in 32 subjects, or 14.1%, making a total incidence of 
47, or 20.7%. 
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Accordingly, from this study it would appear that the total incidence of atopy in the general 
population is about 20%, two-thirds being in the clinical phase and one-third in the latent phase. 

Five subjects with latent atopy were tested by the passive transfer method. In only one case 
was this positive, in four others, negative. It is suggested that in the latent phase of atopy 
circulating reagins may not usually be present in sufficient titer to permit a positive transfer 
reaction despite the presence of repeated strong reactions on direct skin testing. 


Hoyer, Cincinnati. 


ERYTHEMA MULTIFORME EXUDATIVUM TREATED WITH CORTISONE OR ADRENOCORTICOTROPIC 
Hormone. V. T. WEEks and W. X. LEHMANN, J. Pediat. 44:508 (May) 1954. 


The authors report four cases of erythema multiforme exudativum (Stevens-Johnson syn- 
drome) in children. This clinical entity is characterized by any type of erythematous rash from 
the iris to the bullous type and may involve any of the mucous membranes of the body: severe 
stomatitis, conjunctivitis, bronchitis or bronchopneumonia, balanitis, urethritis, vulvovaginitis, 
and, rarely, acute gastroenteritis or endocarditis. It is accompanied by severe constitutional 
reactions which include hyperpyrexia, marked toxicity and prostration, and often generalized 
edema. 

The studies show that corticotropin (ACTH) or cortisone is the treatment of choice in 


erythema multiforme exudativum. MAcDoNALD, Pittsburgh 


Primary ALLERGIC REACTIONS FOLLOWING INJECTION OF ANTITETANIC SERUM IN MEM- 
BERS OF OnE Famity. H. J. vAN MAANEN and W. J. QuARLES VAN Urrorp, Nederl. 
tijdschr. geneesk. 97:524 (Feb. 28) 1953. 


Two members of a family showed direct (atopic) serum reactions following the first injection 
of antitetanic serum. Several siblings showed a positive skin reaction to horse serum. The 
necessity of cutaneous tests is pointed out. In this instance there existed only mild allergic 
reactions (to acetylsalicylic acid, jeliyfish, and strawberries) in the family. In the second case 
under discussion (a type of serum disease), a tetanoid clinical picture developed. 

Measures to be taken in order to prevent injection of serum in case of an accident by a 
surgeon unaware of the patient’s hypersensitivity are discussed. 


VAN CREVELD, Amsterdam. 


Miscellaneous 


ARE Home ACCIDENTS IN CHILDREN PREVENTABLE? Stupy oF Four HunpreD NINETY- 
One Cases. JAMES M. Dennis and ALBert D. Katser, Pediatrics 13:568 (June) 1954. 


A series of 491 nonfatal home accidents involving children, occurring in a 10-month peri d in 
the city of Rochester, N. Y., is presented. These accidents were obtained from hospital emergency 
rooms and investigated by the author and public health nurses. Of these 491 cases, 284, or 58%, 
were judged to be preventable. Reasonable supervision by an adult and the use of ordinary pre- 
cautions against accidents were outstanding as means of prevention. The statistically typical 
accident involved a boy under the age of 5 years who was playing in the porch and yard in the 
afternoon and fe!l from a height and cut his head. No mechanical factors were involved, and 
an adult was at fault. Methods of prevention of accidents are discussed. 


FroM THE AUTHORS’ SUMMARY. 


EXPERIENCES WITH A.C. T. H. anp Cortisone. CoNsTANCE C. Forsytu, Great Ormond St. 
J. (No. 6) p. 85, Dec., 1954. 


Use of corticotropin (ACTH) and cortisone was found to be of doubtful value in rheumatic 
fever, though more encouraging in Still’s disease and some of the collagen diseases. There was 
some beneficial effect in acute leukemia, hemolytic anemia, and one case of erythrogensis 
imperfecta. A case of Addison’s disease responded dramatically. In most cases, withdrawal of the 
drug presented a major difficulty because of the tendency to relapse. 


McGuiGan, Evanston, 
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KEROSENE Potsoninc. G. CoELHO, Indian J. Child Health 2:161 (April) 1953. 


The old problem of kerosene poisoning is again emphasized. Caution is urged in lavaging 
the stomach, as it increases the danger of aspiration. Unless a good volume of oil is known to 
have been swallowed, lavage should be withheld. Because of the danger of pulmonary edema, 
treatment should include penicillin, oxygen, and intravenous dextrose. 


McGuican, Evanston, III. 


PossiBILity OF ORAL SUBSTITUTION THERAPY WITH LiviNG ESCHERICHIA COLI WITH 
MAINTENANCE OF THEIR FunctionaL Capacity. F. A. Pezo_tp and H. TscHecu, 
Deutsche med. Wchnschr. 79:961 (June 11) 1954. 

Escherichia coli, being resistant to streptomycin, were tested with pepsin mixtures and stomach 
juice of various acidity. Cultures were administered by mouth with a hyperacid stomach juice. 


More than 20 minutes was necessary to inhibit growths. The resistant bacteria could be cultured 
from the stools on an average for a period of five to six days aftér one oral administration. 


AMBERG, Rochester, Minn. 
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News and Comment 


GENERAL NEWS 
Specialists Certified by The American Board of Pediatrics, Inc.—The following 
physicians were certified as specialists by The American Board of Pediatrics, Inc., in Detroit, 


on April 1, 2, and 3, 1955. 

Adams, Ellis Wentworth, Jackson, Mich. 

Allen, Richard, Aberdeen, Md. 

Anderson, William Blair, Philadelphia. 

Bailit, Irving William, Needham, Mass. 

Baird, Henry Welles, III, Haverford, Pa. 

Baldwin, DeWitt C., Jr., Seattle. 

Barber, Donn Richard, Denver. 

Barron, Stanton J., Jr., Rapid City, S. Dak. 

Berry, Ralph H., Jr., Reading, Pa. 

Bickel, J. Edmund, Owensboro, Ky. 

Binns, Veronica B., Brownsville, Pa. 

Blood, Mary Josephine, Wichita, Kan. 

Bloomfield, Richard Alan, Shaker Heights, 
Ohio. 

Bond, Donald Buckey, Clayton, Mo. 

Champlin, Gardner, Pueblo, Colo. 

Cheek, Donald Brook, Cincinnati. 

Clark, William M., Jr., Portland, Ore. 

Cooper, Marvin E., Lincolnwood, III. 

Corbett, James Brendan, Camp Rucker, Ala. 

Craig, John Richard, Waltham, Mass. 

Croyle, Ray William, New Kensington, Pa. 

da Silva, Mauricio Martins, Minneapolis. 

Doores, James Ray, Galesburg, IIl. 

Dopkeen, Saul Kahn, Worcester, Mass. 

Drago, Rosario P., Bronx, N. Y. 

Dyer, David Patterson, Grand Rapids, Mich. 

Ehrlich, Leonard I., Great Neck, N. Y. 

Fishler, Kenneth Orson, Salt Lake City. 

Ford, Harold W., Cleveland. 

Fox, Irving R., Union, N. J. 

Friedenthal, Esther, Flushing, N. Y. 

Gabbert, William Ries, Owensboro, Ky. 

Galpin, Richard R., Birmingham, Mich. 

Garben, Louis F., Jr., Glen Ridge, N. J. 

Gordon, Eleanora Cunningham, Haverford, Pa. 

Gould, I. Norman, Wilkes-Barre, Pa. 

Grady, Roger Clifton, Detroit. 

Hawes, Charles Richard, Denver. 

Hodges, Richard G., Cleveland. 

Hoffman, Robert Louis, Dayton, Ohio. 

Huang, Erwin Ping-Shen, Montreal, Canada. 


Kamakas, Nicholas C., St. Louis. 

Kelsall, Charies Howard, Englewood, Colo. 

Kelson, Malcolm John, Grosse Pointe Park, 
Mich. 

Krugly, Melvin A., Chicago. 

Kurnetz, Ruben, Detroit. 

Lamp, Albert Leonard, Jr., Erie, Pa. 

Leikin, Sanford L., Hyattsville, Md. 

McClellan, Marvin R., Cincinnati. 

McCormick, Glen E., Wauwatosa, Wis. 

McGee, Elizabeth Lewis, Media, Pa. 

Manley, Derrill Byrne, Phoenix, Ariz. 

Marano, Matthew J., Newark, N. J. 

Matthews, LeRoy W., Cleveland. 

Mermelstein, Howard A., Pittsburgh. 

Moore, Robert, Fort Meade, Md. 

Nelson, Richard Stewart, Campbell, Calif. 

Nicholson, Robert M., Jr., Kalamazoo, Mich. 

Olsson, Gordon Quentin, Rapid City, S. Dak. 

Parr, Robert L., Indianapolis. 

Peirce, William H., Ann Arbor, Mich. 

Pizer, Morton E., Raleigh, N. C. 

Polniaszek, Mildred Jane, Chicago. 

Powel, Charles C., Harrisonburg, Va. 

Prec, Klara Judith, Chicago. 

Raffel, William, Washington, D. C. 

Rogers, Donald L., Indianapolis. 

Segar, William E., Washington, D. C. 

Singh, Nerissa P., Chicago. 

Smith, Charles Robert, Fort Worth, Texas. 

Spencer, William A., Houston, Texas. 

Stockdale, Donald Karl, New York. 

Tornow, W. William, Worcester, Mass. 

Turnbull, Jack V., Dearborn, Mich. 

Van Wyk, Judson John, Baltimore. 

Wannamaker, Lewis William, Minneapolis. 

Ward, Creed Francis, Cleveland. 

Wedgwood, Ralph Josiah Patrick, Cleveland. 

Weinberg, Samuel, Massapequa, N. Y. 

Williams, Howard Jones, Jr., Macon, Ga. 

Wilson, Howard Leroy, Billings, Mont. 

Wright, Thomas Buerger, Waukegan, III. 


Books 


Introduction to Exceptional Children. By Harry J. Baker, Ph.D. Price, $5. Pp. 500. 
The Macmillan Company, 60 5th Ave., New York 11, 1953. 


The increase in interest in exceptional children and their problems stimulates physicians to 
scrutinize literature on the subject in related professional fields to better understand how to help 
these children. This volume which is an “Introduction to Exceptional Children” intended for 
college students, primarily, unfortunately does not serve this function for physicians. 
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A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Following a brief introductory section which is concerned with a philosophy and objectives 
of education, there are sections on the physically handicapped, mental growth and development, 
neurologic and psychogenic diseases, behavior adjustments, educational retardation, and general 
problems. As might be anticipated in a nonmedical publication, the biological factors of concern 
in exceptional children are treated superficially and with unfortunate oversimplification. Discus- 
sion of educational problems does not seem to fare much better, however. Platitudinous state- 
ments also detract from the value of the book for the sophisticated reader. For example, “If we 
are fortunate to have normal vision, we are likely to take it for granted. The eyes serve not 
only to provide the sense of vision, but they also grace the countenance with individual charm.” 
It is therefore not recommended to physicians interested in exceptional children, since its con- 
tribution would be little more than the presentation of an outline of problems which these 
children face. 


Illustrated Review of Fracture Treatment. By Frederick Lee Liebolt. Price, $4. Pp. 229, 
with 605 illustrations. Lange Medical Publications, University Medical Publishers, Box 
1215, Los Altos, Calif., 1954. 


In this review of fracture treatment, which the author has intended for use by the medical 
student, house officer, and general practitioner, we find material which should be very useful 
to the medical student and the teacher alike as an outline to follow in teaching a course in 
fractures. The book is not exhaustive and would not be adequate to take the place of larger 
texts but is, nevertheless, well illustrated and nicely organized. The author has attempted to be 
brief, and in a few instances I believe valuable information has been omitted which perhaps could 
be added in future editions. For instance, the author does not stress the difference in treatment 
in the aged person with the compression fracture of the spine or the impacted fracture of the 
surgical neck of the humerus from the treatment of such injuries in young people, and the 
general practitioner using this volume as his guide might well need this information. 

The generally accepted teachings of fractures are well covered in this volume, but the 
controversial material and some of the more radical types of treatment are either omitted or dealt 
with very briefly. In a book of this type, I feel that this is proper, as these matters will be 
clarified and enlarged upon by the teacher. 

While this book is not a suitable volume to be used as a reference book, it has a real field of 
usefulness as an outline review of fractures and their treatment. 


Auditory Disorders in Children. By Helmer R. Myklebust. Price, $6. Pp. 367. Grune & 
Stratton, Inc., 381 4th Ave., New York 16, 1954. 


This manual deals with the complex problem of auditory and speech disorders, chiefly in 
children aged 1 to 6 years. Part I introduces the problem of auditory disorders and language 
development. Part II interprets the child’s history. Part III evaluates the behavior sympto- 
matology. Part IV gives the technique of examination. Part V outlines recommended pro- 
cedures. Of 228 children referred in one year, 45% were deaf from ear deficiencies and 55% had 
emotional, aphasic, or mental deficiencies. Differentiation is accomplished by referrals to pedia- 
trician, otolaryngologist, psychiatrist, and educator. The chapter summaries help to coordinate 
the content rapidly. Some of the summary discussion should be in the text. Individual chapters on 
peripheral deafness, aphasia, psychic deafness, and mental deficiency are very informative. The 
chapter on auditory capacity examination is very practical. The chapter on psychological 
examination rates the peripherally deaf nearest normal, then the psychologically deaf, the aphasic, 
and the mentally deficient. Case studies are included. The book is well written and offers much 
helpful information for those who work with children having speech and hearing defects. 


5 

ne 
ike 
4 
« 


BOCTOR? LAWYER? MERCHANT ? CHIEF? 


no, doctor, they're not alll alike... 


combined vaccines differ, too 


Cutter Dip-Pert-Tet Alhydrox® gives 
you all these advantages: 
Alhydrox adsorption. Alhydrox (aluminum hydroxide 
adsorbed) is a Cutter exclusive that prolongs the 
antigenic stimulus by releasing the antigens slowly 
in the tissues to build more durable immunity. 
Maximum immunity against diphtheria, pertussis 
and tetanus with uniformly superior antitoxin levels. Try it, compare it! You ll see why 
Fewer focal and systemic reactions in infants because there is only one 
of improved purification and Alhydrox adsorption. a 


12 N.LH. pertussis protective units per 


immunization course (1.5 cc.) 
Standard Dosage—0.5 cc. per injection, 12) Bt 
only three injections. Q 

Supplied in 1.5 cc. vials and 7.5 ce. vials. 
Also available: famous purified Dip-Pert-Tet Plain— 
a product of choice for immunizing older 
children and adults. CuTTER 


Laboratories 


* Diphtheria and Tetanus Toxoids and Pertussis Vaccine 
combined, Aluminum Hydroxide adsorbed. 
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a name that signifies 
good construction 
to the pediatrician 


a name that stands for 
corrective measures 
in the care of pronation 


a symbol of good service 
s for every requirement of the 


( practitioner 


Ye who work with children will find much of interest, and that you'll 
like, in CHILD LIFE Shoes — a juvenile line, now in its 30th year, that has 
built a reputation as a physician builds his — by performance. 

CHILD LIFE Shoes are constructed to standards that encourage the devel- 
opment of normal foot growth . . . and they are crafted from the best of 
leathers by the most enduring of methods. CHILD LIFE Arch Feature Shoes 
have special built-in features that help you correct pronation — but their 
appearance is the same as “regular” CHILD LIFE Shoes. You'll like that. 

And you'll like the CHILD LIFE dealer in your community. He has been 
hand-picked for his ethical standards, and you'll find him a good source for 
conscientious service. He will be most happy to call and show you all that 
CHILD LIFE Shoes provide. You'll do well to become acquainted — so please 
write and we'll have the nearest dealer contact you at once. 


HERBST SHOE MANUFACTURING COMPANY 


Milwaukee 45, Wisconsin 
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OPTICAL COMPANY 


Cle thia simple teitou your young eyed... 


Ophthalmological authorities tell us that one out of twelve 
people suffers from an amblyopic eye. This condition might 
have been prevented if discovered early enough in child- 
hood. Here is a simple, inexpensive test that will permit 
you to screen out cases needing further help. 


For testing the eyes of children from 3 to 8 years 
of age, use either of these discs, available in two 
styles: with hand and pointing fingers, or with “E” 
forming the legs of an elephant. 


The illiterate “‘E’’ can be used quite satisfactorily in testing 
visual acuity in a five year old child, but in order to test the 
visual acuity in a three or four year old, a chart of greater 
simplicity is necessary. 

This simple but effective chart consists of a circular white 
cardboard disc 5” in diameter on which is printed the silhouette 
of a hand. In conducting the test, the disc with the hand is 
rotated in various positions, and the child is asked to indicate 
with his hand the corresponding positions. 


Although the target does not correspond to the Snellen meas- 
urements, it approximates these measurements, and gives some 
indication of the visual acuity. More important, it gives a 
comparison of the visual acuity of each eye. 


Complete instructions for use are on the back of each chart. 


@ The chart can be sent home with the parent, and the child tested under 
relaxed natural environment. 


The test is easily understood by the child and carried out efficiently 
by parent. 
Minimum expense permits charts to be given to parent. 
@ Parent reports findings to doctor. 
@ This report is usually more accurate than that obtained when child is 
tested in the unfamiliar environment of the office. It saves doctor's time. 
The “Hand” chart can be used with the pre-school child 3-5 
years of age, the age when most can be done for the ambly- 
opic eye. 
The “E” chart is designed for the child 5-8 years of age. This 
a may also be given to the parent and the test performed 
at home. 


A New? Depattire. we Neate Testing. 
The Fink Near VISION TEST Book — with only one size 
type on a page — is a complete departure from the usual 
near vision test. 


These are some of its advantages: 
Only one size type on a page, which permits better concentration and 
avoids confusion when several sizes are exposed. 
Percentage rating, Jaeger designation, and inch designations on each 
page, placed in a position so they cannot be read by the patient. 
Durable plastic construction. 
pl + ly w 
Pages notched on left and right for easy turning. 
Comfortably held by patient during test. 
Has illiterate chart, music score, plus paragraph from “TIME” magazine. 
Eleven pages. Over-all size of test book . . . 434’ wide x 814" long. 


Write or call your nearest BENSON LABORATORY 
for complete details. 


Complete Laboratories Conveniently Located in Upper Midwest Cities 
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to reduce complications 


in the first year of life 


a source of nutritional 
protection against 
infantile eczema... 


UR, 


a 


4, 
“ant 


* Linoleic and other unsaturated fatty acids 
believed to play an important role in the pre- 
vention and therapy of infantile eczema'* are 
present in Similac, in amounts at least equal to 
those reported for breast milk.* 


* Similac, in recommended quantities, provides 
protein closely approximating the physiologic 
level supplied by breast milk.° The fluidity of 
Similac protein, comparable to that of breast 
milk protein, assures rapid and complete diges- 
tion.’ There is thus virtually no likelihood that 
products of incomplete digestion will be ab- 
sorbed to cause an allergic eczematous reac- 
tion. In contrast, customary cow’s milk mix- 
tures are believed to deliver excessive amounts 
of protein, some of which cannot be completely 
digested and may be absorbed to cause a vas- 
cular reaction in the upper corium.® 


there is no closer equivalent to the milk of 
healthy, well-nourished mothers 


SuppLiED: as Powder in tins of 1 lb., with meas- 
uring cup; as Liquid in tins of 13 fl. oz. 


1. Editorial: J.A.M.A. 134:606 (June 14) 1947, 2. Hansen, A. E., 
and Burr, G. O.: J.A.M.A. 132:855 (Dec. 7) 1946. 3. Hansen, 
A. E.; Knott, E. M.: Wiese, H. F.; Shaperman, E., and McQuar- 
rie, I.: Am. J. Dis. Child, 73:1 (Jan.) 1947. 4. Hansen, A. E.: In, 
Vitamin Bg in Human Nutrition, Report of the Tenth M & R 
Pediatric Research Conference, Columbus, M & R_ Laboratories, 
1954, p. 51. 5. National Research Council: Maternal Nutrition and 
Child Health, Bull. 123 (Nov.) 1950. 6. Meyer, H. F.: Essentials 
of Infant Feeding for Physicians, Springfield, Illinois, Charles C. 
Thomas, 1952, p. 44. 7. Martin, C. W.: New York State J, Med. 
32:1012 (Sept.) 1932. 8. Stoesser, A. V., and Nelson, L. S.: Jour- 
nal Lancet 73:487 (Dec.) 1953. 


M & R LABORATORIES, Columbus 16, Ohio 
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Borcherat 


MALT SOUP 
 Extract* 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 


*Specially processed non-diastatic 
malt extract neutralized with po- 
tassium carbonate. In 8 oz. and 16 
oz. bottles. 


SAVES DOCTOR'S TIME, TOO! 


Fewer phone calls from anxious mothers. Malt Soup 
Extract is merely added to the formula. Prompt results. 
Easy for mother to prepare and administer. Does not 
upset the baby. 


BORCHERDT MALT EXTRACT CO. 


Send for Samples 
and Literature 


217 N. Wolcott Ave. 


Chicago 12, Ill. 


PRESCRIPTION SERVICE FOR 
ALLERGIC DISEASES 


Allergenic Extracts, Diagnostic and Therapeutic 


Devoted exclusively to the manufacture of 


pollen, fungus, epidermal, food, dust, and 


miscellaneous allergenic extracts for the 
diagnosis and treatment of allergic con- 
ditions. 

A pollen check list for your state and other 
literature sent on request. 


U. S. Government License No. 103 
since 1929 


ALLERGY LABORATORIES, INC. 
Pasteur Medical Building 1111 N. Lee Ave. 
Oklahoma City 1, Oklahoma 


HOUSE DUST ALLERGY 
by Karl D. Figley 


8 pages, 15 cents 


ASTHMA, A PROBLEM IN PREVENTION 
by Alene S. and Robert P. Little 
12 pages, 15 cents 


WHAT WE KNOW ABOUT ALLERGY 
by Louis Tuft 
12 pages, 15 cents 


PROTECTING YOUR CHILD FROM ALLERGY 
; by William Gayle Roberts 
8 pages, 15 cents 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN * CHICAGO 10 


R 
RD D E D 
B 
and your patients 
THE MENACE OF ALLERGIES 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4-ml. 
teaspoonful contains 30 mg. Pyribenzamine citrate. 


~ 


» Pyribenzamine® citrate (tripelennamine 
citrate CIBA) 
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in hay fever... in other allergies... 
4 
BA 
SUMMIT, N. J. 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 
to normal position in 9 months. 


TRADE MARK 
Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 
nthe 
. . interesting information 
for your patients 
NON-TIPPING WALKER 
FOR THE ... reinforcements for your 
HANDICAPPED INFANT own verbal instructions 
The A. M. A.’s Bureau of Health 
Education offers pamphlets on most any 
subject . . . such as these three 
articles on old age: 
ee HOPE FOR THE AGED 
James A. Brussel 
4 pp. 10¢ 
To Buy Invalex Sickroom and 
Invalid Equipment 16 pp. 20¢ 
Produces a Satisfied User Se STILL LOOKING AHEAD 
See Your Local Dealer or Write Us for Details my oN 
INV A LEX a You may obtain a catalogue by writing to: 
; A.M.A. BUREAU OF HEALTH EDUCATION 
: SALES CO., INC. 535 NORTH DEARBORN STREET 
741 W. Seventeenth St. Long Beach 13, California CHICAGO 10, ILLINOIS 
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Meat... 


and Protein Allowances for Children 


CCmeened with growth as well as maintenance of tissues, protein needs 
of children—per pound of body weight and according to age—are one to 
three times as great as those of adults. These greater needs are set forth 
in the table of daily protein allowances recommended by the Food and 
Nutrition Board of the National Research Council,'! shown below. 

Since they deal with the biologic value of proteins and with the 
vulnerability of children to inadequate protein intake, the following state- 
ments accompanying the Board’s recent announcement of protein allow- 
ances merit attention: 


“The nutritive value of proteins is primarily dependent on the amino 
acid composition, and the lower biological value of vegetable proteins 
as compared with animal proteins is well known. The inclusion of a 
variety of foods, and especially products of animal origin, in the diet 
assures a satisfactory amino acid distribution as well as sources of 
other nutrients ... Recent wide-spread interest in protein deficiency 
syndromes such as Kwashiorkor disease? emphasizes the particular 
vulnerability of children who receive diets in which the protein content 
is low and primarily of vegetable origin, even when the total calorie 
intake is adequate or high.’”! 


Meat, when cooked, presents approximately 25 to 30 per cent of high 
quality protein, easily digested and readily assimilable. Meat is espe- 
cially acceptable to children and should be a regular item of their diets.* 
It also provides valuable amounts of B vitamins and essential minerals. 


Recommended Daily Protein Allowances! 


Children Protein Boys Protein 
1-3 yrs., 27 lb., 34 in. 40 Gm. 10-12 yrs., 78 lb., 57 in. 70 Gm. 
4-6 yrs., 40 lb., 43 in. 50 Gm. 13-15 yrs., 108 lb., 64 in. 85 Gm. 
7-9 yrs., 59 lb., 51 in. 60 Gm. 16-20 yrs., 139 lb., 69 in. 100 Gm. 

Girls 
10-12 yrs., 79 Ib., 87 in. 70 Gm. 25-65 yrs., 143 lb., 67 in. 65 Gm. 
13-15 yrs., 108 lb., 63 in. 80 Gm. Women 
16-20 yrs., 120 lb., 64 in. 75 Gm. 25-65 yrs., 121 lb., 62 in. 55 Gm. 


1. Recommended Dietary Allowances, Report of the Food and Nutrition aa National Academy of 
Sciences— National Research Council, Publication 302, Washington, D.C., 


2. Brock, J. F., and Autret, M.: Kwashiorkor in Africa, Bull. World ce ren 5:1 (1952). 


3. McLester, J. S., and Darby, = T.: Nutrition and Diet in Health and Disease, ed. 6, Philadelphia, W. B. 
Saunders Company, 1952, p. 218 


The Seal of Acceptance denotes that the nutri- ge, 
tional statements made in this advertisement (f@ahpee, 
are acceptable to the Council on Foods and 5 

Nutrition of the American Medical Association. “Wino” 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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VOLUME FILES 
for 


A.M.A. SPECIALTY JOURNALS 


Archives of Dermatology 


$1.50 


Archives of Neurology 


@ pet and Psychiatry 
as illustrated here os 
(not suitable for for- Archives of Internal Medicine 
eign mailing ) 


Archives of Pathology 


Archives of Surgery 


Archives of Ophthalmology 


Archives of Otolaryngology 


American Journal of Diseases 
of Children 


Archives of Industrial Health 


You keep your Specialty Journals, of course, but where? Are they 
filed chronologically, in a convenient place—readily accessible for 
reference? Are they preserved for succeeding years? 


The volume file cases shown above are inexpensive and serviceable. 
More important to you—when used with the indexes published each 
year, they make the Specialty Journals a valuable part of your per- 
manent reference library. The files are sold only in pairs, one for 
each six issues (one volume) of a Specialty Journal. The two cases, 
or one pair, hold the twelve copies for one year. 

Made of heavy fiberboard, cloth-taped at corners for extra strength. 
Covered with fine-quality binders cloth. Open at back and labelled 
on front for ready reference. Labels are supplied free—volume and 
year to be filled in as desired. When ordering specify title of 
Specialty Journal wanted on label. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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a really new concept 


in Infant 


A milk formula base designed for pediatric 

use ... and for one specific purpose —in- 

fant feeding. 

The carbohydrate can be adjusted to fit the 
of same of the individual infant because 

Varamel contains only the sugar from the 

milk used—no added sugar. 

Made from Grade A Milk*—the first in 

infant feeding. 

The vitamin content of Varamel is forti- 
"A fied by the addition of sufficient pure syn- 

thetic vitamins to meet the Recommended 

Daily Allowances of the Food and Nutri- 

tion Board (1). 


(1) National Research Council, “Recommended 
Dietary Allowances,” reprint 129 (1948) 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 
Milk Products Exclusively for Infant Feeding 
Plant: East Troy, Wisconsin 


*Made from Grade A Milk (U.S. Public Health 

PORE Service Milk Code) which has been modified 

10008 AND by replacement of the milk fat with vegetable 

a vit ; and animal fats and by the addition of vitamins 
S and iron. No carbohydrate has been added. 


Feeding 


Ascorbic acid is added in quantities suffi- 
i die to provide a minimum of 50 mg. 

per quart at normal dilution even after 

terminal heating and refrigeration. 


Since cows’ milk, whole or ordinary evap- 
"A orated, contains only a “trace” of iron, 
sufficient iron ammonium citrate is added 
to Varamel to supply 7.5 mg. of iron per 
quart when diluted to normal strength. 


Varamel is furnished gratis to all hospi- 
of ae Your hospital will put your babies 
on Varame! at your request. 
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you provide 
nutritional safeguards 
at every feeding 


when you prescribe 


L Liquid or 
| is Powdered 


nutritionally sound formula for infants 


An extra protein margin of safety for 
better tissue structure—optimal growth 


20Gm. 16 Gm. 
protein protein 
Lactum® Recommended 
formula for a Daily Allowance 
10-Ib. infant 


fora 
10-Ib. infant 


a protein margin of safety...plus 


1. All the natural nutrients of whole milk. 


2, Natural butterfat retained; no animal or vegetable 


fats substituted; perfectly homogenized. 


3. Twice as much vitamin Bg as breast milk. 


4, Added Dextri-Maltose® permits gradual, spaced 
absorption; spares protein and helps metabolize fat. 


5. Caloric distribution based on authoritative 
recommendations. 


6. Curd tension practically zero, for exceptional 
digestibility. 


7. Good height-weight curves, firm tissue structure, 


excellent blood pictures. 


8. Stools normally soft, light-colored, without 
offensive odor. 


9. Notable absence of undue hunger, regurgitation. 
Both Liquid Lactum® and Powdered Lactum offer 


the maximum in convenience. They mix easily 
with water to make uniform formulas. 


MEAD) MEAD JOHNSON & COMPANY + EVANSVILLE, INDIANA, U.S.A. 
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PFIZER LABORATORIES: 


Body defenses may be strengthened and 
recovery speeded when the patient with 
a severe infection not only receives 
effective, well-tolerated antibiotic therapy 
with such an agent as Terramycin®* or 
Tetracyn®? but also receives therapeutic 
amounts of the B-complex, C and K 
vitamins according to the formula 
recommended by the National 

Research Council for periods of stress. 


*Brand of oxytetracycline 


+Brand of tetracycline 


For Nasal 


Congestion in Childen | | 


Neo-Synephrine, the gentle, dependable 
decongestant for colds, sinusitis, hay fever 
and allergic rhinitis, is now available in a 
form especially well suited for children: 


NEO-SYNEPHRINE 


0.25% 


H 
Poduithico Nasal Spuy 


Unbreakable plastic * Uniformly fine mist : 

Leakproof a 

Small pocket size * No sting * No fuss 

af 

Children easily learn to use Neo-Synephrine ‘ 

Pediatric Nasal Spray themselves without any re 
adult assistance or fussing. 

Also suitable for adults who prefer an extra 

‘mild nasal spray. 4 


New 18, N.Y. 


Visit our Booths # B 12-14 and C 11-13 A. M. A. Convention, June 6-10, 1955 
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